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ADVERTISEMENT. 


"HIS Treatife having been read as 
| ‘the Gulftonian Leéture at the Theatre _ 
of the Royal College of Phyficians, the : 
— Author has fubjoined the Addrefes which 
at is ufual to make to the audience be~ 
Sore the beginning, and after the end of 
ihe Letture, 


The following Work is only the phyfiola- 
gical part of what. the author means to lay 
’ before the public. Having fhown in this, 
that almoft the whole difference in food 
| arifes from its being more or lefs adapted 
| " 3 ‘ 4 
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10 the flate of the organs of digeftion, and 
that only during digeftion, he intends in a | 
PaO tener ae Tat 
are adapted mare, or lefs, to the prefent 
fate -of phe fromach, and. perbaps the 
other” organs of digeftion, ‘whatever that 
may bee — 


i& “ ‘ hi . 
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OGATU tuo, Prefes ornatiffime, 
cujus voluntati obfequi femper pro 

lege habebo, quorundam e vifceribus fabri- 
cam et functiones explicare aggredior ;. dic- 
turus de organis coctionis, quoque modo 
fiat ciborum in fanguinem converfio. Que 
quum res fit difficilis et obfcura, cui, ut 
par eft, traandez, omnino.me imparem 
ingenue fateor; oratum te velim, oratos 
que itidem vos, auditores plurimum co- . 
lendi, ut benigni veniam mihi detis, ficubi 
hallucinans. levioris. aliquid) momenti pro 
argumento adferem, vel doctrinam aliquam, 
re€ta ratione non fatis fultam et firmatam, 
tueri coner, lLiceat quoque orare, fi quid 
in medium protulero a communi fententia 
alienum, ut ne me exiftimetis vel hovitatis — 
{tudio. abreptum, vel amore hypothefeds 
Sy We inttingum ; 
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inftinétum 5 quippe qui fola ida pulfis fim 
cupidine materiam | hancce ita rimandi, ut 

auribus veftris non prorfus, que dicenda 
_habeo, indigna viderentur. Et quanquam 
de rehus ane prelegendi haud ‘ infuetus 
fum, attamen, quum auditores mei nihil 
fere nifi tirones funt, ignofcetis, fi reve- 
ventia. virorum artis medicinalis  peritiffi- 
morum impedimento mihi fit, quo minus 
apte quam ited eloquar. 

«ib ee 

: Vernwncy cum bona veftra venia, folito 
eortim more, qui me in hac provincia ante- 
eeilerunt,’ Anglice vos adpellandi ; quo 
more utor libentius, veritus, ex diverfo 
-meo linguam Latinam pronunciandi modo,’ 
ne haCtenus{parum intelleGtus fim. Idem 
forfitan. in noftro ipforum fermone orietur. 
incommodum ex dialeéto provineiali ; cui 
_¥ei quum mederi penes me non eft, veftra, 
uti {péro, bonitas: condonabit. 
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WFOC qualicunque modo, - digniflime 


Prefes, Vofque hujus dogtiffimi col- 

legit fratres, et Vos auditores omnes, ad- 
fignatum mihi munus exfequutus fum ; in 
quo fungendo expofui pro virili, quibus 
nititur fundamentis ciborum coctio, quate- 
nus {cilicet eam ftabilire et figere valuerunt 


magna corum conata qui ante noftra tem~_ 


pora floruere, ut et majora adhuc moliniina’ 
hominum hodiernorum—ne quid dicam de | 


mei ipfius tenuioribus conatibus, tam ftudio 
quam obfervatione et experimentis, ut ad 
fanitatem humanam res quam maxime ‘con~ 
ferens penitius, fi id fieri poffet, intellige- 
retur. Si neque ignota vobis neque nova 


dixerim, ea tamen que ob oculos  pofui. 


in memoriam revocare poterunt, que ipfi 
: 3 olim 


wy 


/ 
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olim, invettigaveritis, quorumque felices ef-. 
fectus adeo mentibus veftris inolevere, ut 

many quali vel. filo ducant-in dizteticis 

medicine partibus. Si deniqué vos in hifce, 
talibus erudire aufus effem, id fane futile 

fuiflet, et jure merita fumme arrogantie 

veitris omnium fententis arguerer ; quocirca 

excufatum me volo, quod tantum pretiofi 

veftri temporis contriverim, pre defiderio 

aliquid proferendi, quod tritum licet et vul~ 

i gare fit, haud tamen inutile videatur, 
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DIGESTION OF FOOD, 


IVING beings, both of the vegetable 
and animal creation, conftantly ex- 

_ pend fome part of their fluids or folids,: or 
both, when they are exerting any action, or 
performing any function of life, ‘They may 
eco remain in a dormant ftate for fome 
- time without lof. It is neceflary when a 


. lofs is fuftained, that it fhould be fupplied : 


by the addition of fome new matter ; and 
this new matter is called their food. If 
this matter. has. not the fame qualities 
with the matter of the parts of the body » 

which 


[eng 


which are loft, then it is evident that it 


muft undergo. a-change, and be converted 
into a fubftance, poffefling the fame ‘quali- 
ties, and confequently being of the fame 
_ {pecies with that which was loft, 

Without confidering the conftant lofs— 
which Ihave ftated, animals, during a cer- 
tain period of their lives, are acquiring 
new parts, and increafing in bulk; and 
vegetables~ are ‘contifiually forming new 
parts. It is neceflary, therefore, that food 
fhould be employed to fupply matter for 
i seenatetr and cnet te 

Thete ate organs in ‘animals for re- 
ceiving the food, and retaining it for a 
certain length of time before it paffes into 
the general fyftem of vefiels, which we call 
oa organs of Sal nse 


In vegetables, tube the food’ differs 
from the folids or fluids that it is to be 
formed into, yet it appears to be abforbed 
DBs the ends of the fibres of the roots prin- 

cipally, 
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cipally, and propelled, by fome organ fub- 
fifting there, immediately into the general 
fyftem of vefiels without any previous alte- 
ration. Or it may be taken up often by 
any other part, as well as the root, and 
ferve equally the aS of fp ae 
ment. 


One great diftin@tion between’ animals 
and vegetables therefore is, that animals 
have organs of digeftion, in which the food 
remains for fome time before’ it gets into 
the general fy{tem ; and in vegetables the 
food pafles directly into the general fyftem, 
withowt being detained, or Se any 
abe alteration. | 


It i to be seelbinte that there is fome 
object to be attained by the food being ftop- » 
ped for fome time in the organs of digeftion 
of animals. ‘The moft obvious one is, that 
the food undergoes fome change there. ~ 


In different animals the organs of digef- 
‘tion are various, and therefore it is moft 
probable | 


hae | 


probable that the changes which take place | 
in different animals are diferent. Or that 
the mode of life, or fome other accident, 
renders a, different apparatus neceflary for 
this presets 


“There até te fibflaiices hada the 
food which are poured into the cavities of 
the organs of digeftion from the veffels) of 
_ the animal himfelf, which ferve either for 

aflifting the change, or enter into the fub= _ 
ftances formed, | 


Our se fubject, joe divides | 
itfelf: Firft, into the ftruGture of the or= 
gans of digeftion in the human body. The 
fubftances which are applied to the food 

during the time of the digeftion in the hu- 
man body. The ftructure of the organs of 
digeftion, and the fubftances applied to the 
food in other animals. The qualities of 
the fubftances to be formed by the digeftion. 
The fubftances that are capable of be- 
ing digefted; their qualities; and if fuch 
qualities are different from thofe of the 
fuba 


Eo ses : 
fubftances to be formed, we are, laftly, to 
confider the manner by which the peculiar 
qualities of the food are to be taken away, 
and the qualities of the fubftances to be 
or given to it. phy fy 


One sinaiba organ of digeftion in the 
human body is the ftomach, which I am 
now to defcribe. 


It is the bufinefs of anatomy to fhow 
minutely the exterior figure, the internal 
ftru@ture, the fituation with regard to the 
other parts of the body, the blood veffels, 
the abforbents, the nerves, &c. which fup- 
ply the part to be defcribed. But it is not 
neceflary for underftanding the functions, or 
the difeafes incident to it, that all thefe 
things fhould be minutely attended to. It 
is not for example of any confequence to 
know from what trunks arteries, which go 
into the ftomach, are derived; fince they 
come, like the blood veffels in the other | 
parts of the body, from the neareft larger’ ic 

arteries, are diftributed, anaftomofe, and tera . 
3 | B minate 
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minate in veins, as they do in the body 
generally. And the fame thing may be faid 
with regard. to the nerves, &c. : 


The ftomach is a kind of fack or bag 
with two openings into it. One of thefe 
openings is the termination of a tube which | 
we call the cfophagus, which rifes up 
through the thorax, behind the lungs to 
the throat, where it is wider, and called 
pharynx, .and communicates with the 
mouth, fo that fubftances put into the 
mouth may be forced through the pharynx 
and cefophagus into the ftomach, even when 
they do not tend to be carried into it by 
their own weight. The mutfcles which 
force the food into the pharynx, and from 
the pharynx through the cefophagus into the 
ftomach, it is not at prefent my hist to 
enquire into. 


_ The ext is tather conical than cy= 
lindrical or fpherical. It is wider and larger 
and bulges more out at that end where the 
cefophagus terminates, which termination is 

com- 


Bee a 
commonly called the upper orifice of the 
{tomach or cardia; from this part it ap- 
proaches more to a conical form, and ter- 
minates in the other orifice, which we call 
the pylorus. It is raifed up at this’ end, 
the pylorus being nearly, but not quite level 
with the cardia, fo as that its upper and 
lower furfaces form as it were two concen- 
tric circles, one on the upper fide, which is’ 
called the {mall curvature, and one on the 
lower or outward and oppofite part of the 
ftomach, which is called the great curva- 
ture. ‘They are by no means either of them 
of an exact circular form however, or paral- 
lel ; but the fmall curvature is more of a 
circular form, the large curvature bulging 
more out to the left from the cardia, which — 
is like a hole opening into a large cavity ; 
this cavity contracts by degrees till it termi- 
nates in the pylorus. Seétions of the fto- 
mach made tranfverfely to the curvatures, 
are fomething approaching to circles or 
ovals. > 90 | 


‘The ftomach is fituated Sminediately be- 


low the diaphragm, the cardia where the 
Ba cefopha- 


ae | 
cefophagus terminates, being nearly oppo- 
fite to the middle of the vertebra. From 
thence it bulges out to the left fide, the 
great curvature coming forward and down- 
ward, but more forward the fuller the fto- 
mach is. It pafles on to the right fide, 
rifing upwards, fo that the pylorus is net 
much farther from the diaphragm than the 
cardia ; therefore when a man is in an erect 
nafeos fubftances muft afcend to pafs 
through the pylorus. In a living animal, 
if there be nothing in the {tomach there is 
no cavity; nor do the fides fall Aat upon 
one another, as they would do by their own. 
weight, or by the preffure of the furround- 
ing fubftances; but it contracts fo as to 
retain its proper form, and fo as that the 
_ inner furfaces are every where brought into 
contact; and when any fubftance gets into 
it, it diftends and enlarges the whole of it 


_ in equal proportion ; apatially if the fub- 


ftance be folid or fluid. There is fome 
doubt if this be the cafe when vapours are 
contained in it, for upon opening living © 

animals, there is fuch violence done to the 
‘motion 


fee] 

motion of the inteftines, as we fhall after- 

wards have occafion to notice, that we can- 

not quite truft to the appearances of irregu- 

larity of contraction that prefent them- 

felves. As far as we can judge by our feel- 
ing, vapours diftend the ftomach unequally 

in fame cafes. rf 


It is to be obferved, that vapour in the 
ftomach, or indeed in any part of the in- 
teftinal canal, is always a morbid affec- - 
tion. | 


The ftomach confifts externally of a 
membrane, which is derived from the pe- 
ritonezum, which meets nearly at the in- 
terior curvature, being joined together by 
cellular membrane, and is reflected fo as to 
cover the whole ftomach. : This membrane, 
however, coming from both fides, goes off 
at the large curvature, forming the exterior 
membranes of the omentum, which con- 
nects it with the furrounding patts.¢ ‘The 
interior furface is connected by means of 
~ ¢ellular membrane, to a layer of mufcular 

B43 fibres, 


‘ 
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fibres, which run in a longitudinal direc- 
tion, that is, from the pylorus towards the 
upper orifice, irregularly, and with whitifh 
{paces between them, ‘as if they were ten- 
dinous fibres, which ‘are irregular. . This 
layer is conneéted with another layer of 
-mufcular fibres which lies within it; but 
the fibres of this layer run tranfverfely, one 
fibre not appearing to go quite round the 
- ftomach, but rather like fegments of circles 
connected with one another, with fome- 
thing like tendinous parts. Thofe fibres 
of this layer, which are in the great curva- 
ture, have their pole, if I may fo fpeak, at 
the end of the curvature, where it bulges. 
out, and not in the cardia. The interior 
layer or coat is {tronger apparently than the 
outer. Between the external and internal 
layers, there are two other layers, of about 
nearly an inch in breadth, which crofs one 
another obliquely at the upper orifice,.and 
are difperfed upon the fides of the ftomach ; 
and on each fide at the {mall extremity 
there is a tendinous or ligamentous. band 
ot about a third part of an inch, which 

terminates 
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terminates in the pylorus. Thefe are fituated 
between the external coat, and the. outer 
layer of mufcular fibres*. On the. infide 
of the interior mufcular layer there is cel- 
lular membrane, which is loofer near the 
mufcular fibres, and grows gradually firmer 
and thicker, till it forms the bafe of the 
interior furface. Anatomifts have com- 
monly: confidered this as two coats, calling 
it the nervous and villous coat. But as far 
as I can judge, it feems to be nothing but 
cellular. membrane growing) thicker: and 
thicker, until on the infidé of the Goimach 
it becomes fufficiently firm and clofe to re- 
tain the fubftances, contained: in the cavity 
of the ftomach ; fo that I: fhould conceive 
that there is, properly {peaking, no {mooth 
or fibrous interior coat of the ftomach at all. 
Obfervations made with microfcopes are 
extremely fubject to fallacy from deception 
of vifion. On viewing the furface of the 
f{tomach with magnifiers of different kinds, 
and with different lights, and when the fto- 


* It is clear that by means of thefe, motion may be 
produced in all directions. 
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mach is of different degrees of moifture or 


‘drynefs, the appearances are extremely dif. 


ferent. The’manner in which I have-been 
able to get it moft diftin@, was by placing 
a {mall portion of the interior part upon a 
fmall circular plate of ivory, withthe: fur- 
face outward and in view ; this {mall plate 
of ivory was fixed in the centre of a circular 
plate of glafs, which fitted the flage of :a 
compound microfcope, anda filver concave 
murror was applied at the object end of the 
microfcope’ to refle& the light, as ufual in 
viewing opake bodies, When the furface 
was moderately moift, there appeared a 
~~ number of fine thin membranes, croffing 
one another fo as to form a number of irre- 
gular cells; and the furfaces of each: of 


thefe membranes were covered again by finer - 


and {maller membranes again crofling one 
another, fo as to form lefler and thallower 
cells, fo as very much ‘to increafe.the inte- 
rior furface ; and this appearance’ accords 
-with what is feen by the naked eye, or a 
glafs of little magnifying power, and very 

much refembles a piece of pumice ftone 
ye | broken. 
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broken*. In thefe cells a number of {mall 
white unequal globes were feen lying, but 


detached ; nor could there be rin diftingly | 


any glandular abe 


“The {ftomach, as we — smreads faid, 
is never flat or flabby; but it always retains 
its form in the living body, and is applied 
to its contents. It'is capable of much 
greater diftenfion and- contraction than 
any other cavity in the body. It is always 
full however, whether it contains an ounce 


or a quart, or any other quantity of any 


folid or fluid matter, as-I have already ob- 
ferved. his 


The two dvificde of the ftomach differ — 


from one another in this. The efophagus, 


and its opening into the ftomach, are both > 


of the fame fize, fo that confidering the 
cefophagus, there is no contraction at the 


* The lamine which form thefe cells are extremely 
vafcular. -Some anatomifts have fuppofed. them co= 
vered with a fine epidermis ; certainly they are not pe~ 
netrable, except by veffels in the living body. 


cardia ; 
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cardia ; but this\is not the cafe with the 
pylorus, it being contracted more than. the 
duodenum, as well:as narrower than the | 
end of the ftomach. So that if both cavi- 
ties, to wit, the ftomach and duodenum, are 
full, the pylorus would appear like a hole 
between them. Round this contracted. part 
there is a particular fet of circular mufcular 
fibres, which are diftinG from both the. muf- 
cular fibres of the ftomach and duodenum., 


In, the ftomach glands are found, dif- 
| -perfed in the cellular. membrane under 
the innermoft coat or layer of mufeular 
fibres. Thefe glands open by excretory 
duéts into the cavity of the ftomach; the 
ducts have been demonftrated in the human 
body. by Mr. Cruickfhank, and, other ana> 
tomifts, 


The glands are diated pineal to 
wards the i | 


~The ftomach is endowed bith abforbents 
fimilar to the TERR as they arife from 
other cavities. 


The 
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_ The pylorus forms a communication be- 
tween the iftomach and,- {mall inteftines. 
‘Thefe have been; divided into ‘the duode- 
num, jejunum, and ilium. Some: have 
-difputed this divifion, and confider the 
-whole’asone tube without any diftinction. 
But the duodenum differs very materially 
from. the jejunum ; the difference between 
which and the ilium it is not my prefent 
_ bufinefs.to enquire into. It is true that 
the precife point cannot be fixed at which 
the duodenum terminates, and the jejunum 
begins.on the infide; yet this does’ not 
make it proper. to confider them both as 
cone inteftine. For in like manner, animals 
and plants run into one another, fo that it 
cannot be. determined in fome cafes whether 
a living, being be, a plant or an animal ; yet 
neverthelefs it is clear that plants and ani, 
mals are totally different from one another. 
On the outfide the jejunum is faid to begin 
where the mefentery takes its rife. 


The duodenum, begins at the pylorus, 
and turns immediately backwards and down- 
oS wards 
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wards for a fhort way, then turns towards 
the right kidney, to which it is a little 
more or lefs attached, and from thence it 
paiies before the artery, the vein of the 
kidney,’ and vena cava, afcending gently 
from the right to the left, juit before the 
aorta and the laft vertebra of the back: it 
continues’ this direction from thence ob- 
liquely forward by a flight curvature, which 
has been confidered by fome anatomifts as 
its termination. ni 


The exterior coat of the duodenum is 
derived from the peritoneum; it does not 
hhowever cover the whole of the inteftine, 
but the peritoneum coming from each fide, 
does not meet or approach fo near as it does. 
either in the exterior coat of the ftomach, 
or the lower inteftines. ‘The back of the 
duodenum miay therefore be confidered as 
without a peritoneal coat, and only co- 
vered with cellular membrane. This ftruc- 
ture of the duodenum, like the going off of 
the peritoneal coat of the ftomach at the 
great curvature, gives an opportunity of 

greater 
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greater diftenfion than can take place in the 
lower inteftines. Under this peritoneal coat 
there is cellular membrane which connects 
it with the mufcular coats or layers of muf- 
cular fibres. » | . 


_ The external mufcular layer is longitudi- 
- nal, or running in the direction of the intef- 
tine; not fo ftrong in proportion to the in« 
terior coat or layer, as that of the ftomach 
to all appearance; but ftronger in propor- 
tion, than the exterior mufcular coat or layer 
of the lower inteftines, is to theinterior. It 
is not fo firmly connected by the cellular 
membrane to the interior layer as in the 
{maller inteftines, but more firmly connected 
than the two mufcular coats or layers of the 
ftomach. Thefe exterior longitudinal fibres 
cannot be traced, fo that.one fibre can be 
demonftrated to run the whole length of the — 
duodenum. Nor do they terminate in any 
evident tendon. pred its. 
The interior coat, or layer of mufcular 
fibres, isitranfverfe, going round the intef- 
tine, the fibres notalways forming a compleat 
aah a circle 
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-citcle like a fing, nor exa@tly perpendicular 
to the line of collimation of the inteftine ;_ 
but they are fometimes fegments of circles, or 
ovals, or curves, approachitig to thefe, rifing 
and being loft infenfibly. Under thefe, or 


within them, there is eellular membrane. 


The interior furface of this inteftine has 
very different appearances when viewed in 
a microfcope according to the application 
of that inftrument, in many views being 
fubject to optical deception. Some part of it 
has been defcribed by authors as 4 prodigious 
quantity of fmall tubercules; this appear- 
ance, however, arifes from its being dry, 
or viewed with a fide light. Near the py=— 
lorus, when viewed in the manner I have 
already defcribed, it looks very fimilar to 
the ftomach, only with {mall ridges which 
feem to run longitudinally; With an opake 
microfcope, nothing like pores or glands 
can be feen in it. Lower down, the furface 
appears fomewhat more polithed, and tran{- 
verfe ridges become more confiderable, till 
the appearance of what are called valvulz 
conniventes, gradually becomes more com- 
pleat. | f 

Into 


bits) 

Into sak cavity two large excretory duds 
enter about the bottom of the firft curvature; 
ene, the ductus communis choledochus, 
bringing bile from the gall-bladder and liver; 
the other, the excretory duct of the pancreas ; 
thefe open together intothe duodenum. The 

‘duodenum appears, as well as the {tomach, to 

be capable of greater dilatation than the je- 
junum or ilium ; for, as we have already ob- 
ferved, in the found ftate of the bod y at is al- 
ways contracted fo as to be adapted te its 
contents; or, if there be nothing in it, fo that 
its furfaces fhall be brought into contaét. 


The jejunum and tium differ from one 
another in fome points, but not fo much as 
from the duodenum, and in circumftances 
which are not material to our prefent en- 
quiry. They are fituated in, and occupy 
- the principal part of the abdomen ; where 
they are coiled up, or rather hung by a 
membrane which we call the mefentery. 
It is formed by the peritoneum coming 
from both fides of the abdomen, which 
meet at the vertebra, and are continued on, 
‘(being connected by cellular membrane, 
: forming 
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forming a flattifh membrane) until they 
come to the inteftine; they then divide, 
and pafling round the inteftine, unite at 
the back as one membrane without any di- 
vifion; as if a piece of cloth was folded, 
and a finger being put into the fold, the 
cloth was applied clofe to the finger and 
brought together at one fide, and glued 
afterwards fo as to make a double flat piece 
of cloth. This membrane is fo formed, as 
to occafion the inteftines to make many 
volutions in fuch manner, as that fubftances 
pafling along them muft fometimes defcend,: 
and fometimes afcend. Under this there is 
a longitudinal coat, or layer of mufcular 
fibres, which are extremely fine. ‘There 
is an internal layer, compofed_of fibres that 
go round the inteftines in the fame manner 
as in the duodenum, only that they are 
_ more attached to the exterior coat. Within 
this coat is cellular membrane, which 
thickens gradually until the interior mem~ 
brane is formed. ‘This internal membrane 
differs’ greatly from that of the fto- 
mach, and firft part of the duodenum, be- 
ing a fmooth polifhed membrane, which 
doubles 


er } 
doubles”i in the diagonal diteetione ‘6F the i in- 
teftine,’ ‘and ‘forms ‘folds which’ hang ‘Toofe’ 
from*” one “another” ‘round “thee inteRine 
on’ the” ‘interior farface,” not ExAELY" ‘in 
rings 5 thefe have béen called valvule ‘Conni- 
ventes.° "That théfé are “duiplicatuites’ of the 
interior membrane is evident?’ Becaute if 
we blow air into the cellular membrane, 
between’ the internal’ merhbrane ‘and’ the 
mufeular coats) they" difappear.” “On exa- 
© mining their furfice’ with a mictofcope, 
they appear t again ‘to be covered with other 
- fmaller ‘duplicatures of the fame kind: The 
fdifaces 0 fe all AEN ee apis eke 
theré is fomewhat of the fame cellular’ Ap- 
pearance that ‘there is in’ the’ ftomach*, 
The jejanum and iliunt are nearly cylindric; 
and capable of being blown up with‘air to 
a ‘confidérable fize, but do not feem to dif- 
tend, efpecially ‘the jejunum, with’ any 
folid or fluid fabRance’ to any” confiderable 
bulk. | nae 


* The interior far fice i is. seévtainly covered one an 
epidermis which gives this polifh. 
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There.are glands in the duodenum, lyin 2 
- in, the cellular membrane, within the inte- 
rior mufcular layer, which have orifices en=_ 
tering into. the cavity. of the duodenum, | 
and fimilar glands in the jejunum. Thefe 
feem to be moft numerous in the duodenun) 
near the pylon 


F tnide pals into. the cavity. "ff the fo- 
mach, duodenum, and. jejunum, in, great 
quantities, not only from, the large glands, e 
i. e., the liver and, pancreas, but. alfo 
from the {maller glands which are found, 
as. we. have already mentioned, and are 
numerous,, in all the inteftinal canal:; and 
likewife, moft probably from exhalants : for 
we find not uncommonly. large quantities of 
watery fluids thrown off from the ftomach 
in vomiting, even although a former fit of 
vomiting not five minutes before had emp- 
tied it; Upon examination, although there 
was. often bile and flimy matter thrown 
up in fuch cafes; yet I have feen feveral 
inftances of its being water, with a {mall 
quantity of the falts of the blood, and 

which © 
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which therefore would appear to'have pafied 
immediately from the blood veffels through 
the exhalants, without being affeGted by 
any glands’) ~The qualities of thefe fluids | 
we thall confider afterwardsio.) <2.» 


We come now to: treat: of the varieties 
found in the: ftructure of the organs of di- 


act in other animals; @)sec): 


in st fife + ene, in ext otines a 
sein and likewife in birds°and ‘other 
animals, there are-refervoirs' for containing 
the. food for:fome time. previous. to its en- 
tering the flomach where the digeftion ap- 
pears to go on, which ftomach Mr. Hunter 
calls with propriety the digefting ftomach. 
In °fome animals thefe cavities retain the 
food in fuch manner as to be brought back 
again into the mouth to be farther bruifed 
and comminuted by the teeth.’ In others 
it would appear that it was referved in the 
firft cavity to be thrown gradually into a 
cavity, which in birds and fome {pecies of 
fith is furrounded with a ftrong muf{cle, or 

C2: rather 
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rather:mufcles; and lined with a ‘cartilagi- 
nous or horny membrane.:o'The birds: pick 
vup ftones; which by the motion in this 
ceavity. grind the food, and perform. the of- 
fice which teeth:do in other animals. Spa~ 
lanzani, and others, have denied that they 
-were of this cufe, and: have: afirmed that 
the {tones iwere picked: up: by mere acci- 
dent, the animals miftaking: them for feeds. 
But I have examined this particularly in 
experiments d:made in-hatching eggs with 
artificial heat;.I have hatched vaft- num- 
bers, and frequently have-givem the chickens 
{mall ‘feeds whole, taking care that: they 
fhould have no itones. “In this cafe ithe 
feed was hardly. digefted, and many :of.the 
chickens died.» With the:-fame.treatment in 
every refpect, others: who! had their feeds 
ground, or have been allowed to pick. up 
ftones, have none’ of them been!loft..; With 
tolerable care, when :common, chickens ‘are 
once hatched by. artificial heat, they are eafily 
brought up without,a hen, as by inftinct 
maki will pe in 1 that: wanes of, the furnace 

) fi | » where 


[Lt 2er8 J 
where there is’ the proper degree of heat, - 
and’ the proper expofure to air. © Inftin® 
-alfo teaches them what fubftances they” 
fhould choofe-for food, and what quantity” 
of ftones is neceflary to intermix’ with it. 
For if a very large quantity of {mall {tones 
be-mixed witha fmall proportion of grain, 
they will pick out the grainy fo'that ‘the > 
proportion of ftones which ‘they fwallow» 
fhall be very little, if at all: greater than when” 
only afew were intermixed.- In 'thofe I 
examined the proportions of {tones were not 
at all greater when there was a large quantity 
of them mixed with the’grain, than when 
there was a fmall proportion; and-I have 
often obferved them choofing ‘one piece of: 
ftone; and rejecting another." Birds have: 
alfo'an evident ‘inftin@ even’ to’ diftinguith’ 
one kind of earth from another, as’ may’ 
eafily be feen in Canary birds; the hen, at 
the time of her laying her eggs, requires’ 
a quantity of calcareous earth, otherwife 
fhe: is: frequently’ killed “by «the? eggs not 
pafling! forward. properly, as‘ have ‘in 
oe sinflances: obferved, ‘tovone fet ‘of 

C 3 hens 
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hens a piece-of old mortar was given, which 
they broke down and fwallowed,, certainly. 
not miltaking it for Canary feed, or any kind 
of food, -but diftinguifhing it from a piece 
of brick. which they did not either break 
down or {wallow ; another fet at the fame 
time were kept without any calcareous 
earth ; many of thefe died, while the others, 
although otherwife exactly i in the fame cir- 
cumftances, were none of them loft. | It 
appears therefore that birds have a neceffity> 
for {tones being {wallowed. for’ digeftion; 
and earths for other purpofes, and that they- 
have an inftinc wuich difpofes them to, . 
choofe the proper quantity and quality re-) 
quired. . Moreover, as Mr. Hunter ob- 
_ ferves, the noife of the grinding may. be 
heard, and therefore there can be no doubt 
that this ftomach is made to contain {tones 
for the fame purpofes fi which tecth, are 
i a fy 


In all. that dibeals which have. this 
kind of ftomach, there is a cavity, although 
not often.a very large one, into which the 

| food 


C274 
food paffes from the gizard, and which may 
be confidered as the digefting ftomach, 
analogous to. the ftomach in the human 
body. 


The craw in birds therefore feems com- 
monly to. be a mere repofitory to feed the 
cavity of the gizard, like the hopper to a 
mill; and the gizard may be confidered as 
the millftones grinding the matter that is _ 
afterwards to be digefted in the digeftive 

ftomach. | 


Another purpofe cavities in which the | 
food, remains for fome time are employed — 
for, may be to foak the food thoroughly in 
watery fluids, that fo it may more eafily be 
afterwards made to undergo the ia ad of 
digeftion. 


Thefe previous cavities {eer therefore to 
be for three purpofes :. F irtt, for a‘ refervoir 
to retain food, which is to, be afterwards 
ground down by the teeth ;. fecondly, to 
ferve as.a refervoir to fupply the gizards ; 
oS en Vand 
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and thirdly; to make a. previous macera~ 


tion of food to. give ita difpofition to, enter 
into the digeltive Procels.. 


Animals, who live on animal food alone, 
have no cavityofor the: purpofe of bringing 
the food again into the mouth to be chewed, 
nor, any _refervoir, for previous maceration. 
Such of them as have gizards, the contents 
of , which are always very {mall, require, a 
refervoir to, contain food for sopelyn.# the 
~ eavity of the gizard. ' 


In the ftomachs of fome animals,, the 
glands are much lar ger < and. more con{picu- 
ous. Perhaps they may, fecrete a fluid dif- 
ferent from the gaftric. juice in the human 
body. But this. we do not know by ahr 
riment. 


oe 


‘The liver, and therefore the cates of 


the bile, 1S hardly. ever wanting. in animals: 


which , chaye regular ftomachs and. intef- 
tines, ' 


~ 


vag! 
The pancreas, although very various, is 
wanting only im infects. 


‘In all animals the digefting ftomach is 
terminated. by a, pylorus, which divides it 
from the duodenum. «..,.: a 


The meting ss is alfo, diftine and ditfe- 
rent from the jejunum, although the exact 
point, cannot. be determined, where the one 
ends and the. other. begins; and. the diffe- 
rences.are fimilar to. what we have already 


defcribed in the human body. 


In animals, who live on animal food, 
the inteftines are fhorter than in thofe who 
live on vegetable food.. Thofe who live 
partly on animal, partly on vegetable food, 
have an intermediate length of inteftine. 


‘The jejunum in animals living on animal 
food has no valvule conniventes. But the 
-furfaces of the inteftines in all animals are 
greatly enlarged, having rifings in. them of 
a variety of different kinds, which give 

them 
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them an‘ inimenfe furface in proportion to, 
what they would have, if their interior 
furface were perfectly {mooth and_polifhed. 
The rifings which we find, muft often in- 
creafe the one furface, more thanthe other 
would be, many hundred times. ~ © 


-'Thefe are the remarks which I have to. 
make on the difference between the ftomach 
and inteftines of men, and other animals 
which have regular ftomachs and inteftines. 
from whence fluids are carried into another 
fet of veflels, fuch as are called’ blood- 
veffels in the human body. 

But there are animals which have no cir- 
culation of fluids as far as we can tell. For 
they have only one cavity, which, ferves. 
them both for heart and ftomach. This ca- 
vity has generally many membranes rifing 
up in it, which break it into a kind of dif-. 
ferent chambers, communicating with. one 
another by large vacant {paces. ‘The food 
is received into this cavity, and is undulated 
backwards and forwards from, one‘end of it 

#0. 
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to the other. This we can fee in many of 
them by means of a vency gael ed as I ah ! 
myfelf often obferyed. 


In thefe animals there is. no reafon to 
fuppofe that there is any ‘gaftric juice, 
fuch as is found in.the ftomachs we have 
already defcribed, or taste nor cap Sg 
juice.» ) 


| q fuppofe that there are veffels. rife from 
this cavity, and branch out to the feveral 
parts of the body of the animal, in the 
fame manner that the juices pafs in vege- 
tables. . | 


Thefe animals, therefore, are fomething 
between animals and vegetables. The food 
is digefted in the ftomach, and {fo far they 
partake of an animal nature. It is abforbed, 
and carried to nourifh the various parts of 
the body, and in fo far it refembles vegeta-~ 
bles, which have. no heart, and of courfe 
no circulation. 


It 
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_ It;has been) a difpute among. natural hit 
torians, -whether>-certain’ fpecies of thefe 
were actually animals. ‘or--vegetables.” For 
example, in thofe corals which are called 
keratophytons, the-animal where it receives 
the nourifhmenty as. clea arly a-polypus, living 
in a calcareous habitation which: it forms 
like fhell-fith., But it is attached to what 
has the femblance of a tree, or rather. the 
{tem and branches of fome of the algi, only 
when - diftilled., by. itfelf, it yields vola- 
tile alkali, and the empyreumatic oil-of ani- 
mals ; but,fo.do-the fungi, although they 
have. been confidered as vegetables. It is a 
queftion, whether this common {tem and 
branches in keratophytons is to be confi- 
dered.as dead or alive. The only.reafon for 
believing it to bealive, i is its not putrefying ; 
but then it is to beiconfidered that ‘both this, 
and the ftems of the algi that are \fimilar to 
it, are hardly capable ‘of being brought to 
putrefy long.after, all life 1s bertainly, gone 
out of them., «:08 | ecw.” 


‘The , 
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The fhort fketch which ° qT have given of , 
“the form of the digeftive otgans in animals © 
not of the ‘homan {pecies,” is"only' of “fuch 
parts as are neceflary for’ the purpofe” ‘of the 
following argument. “Whoéver wifhes’ to 
be’ moré particularly infortned on this fib 
| ject, mutt’ wait for my friend ‘Mr. ‘Hanter’ § 
publithing’ thofe’ obférvations, “which ‘long 
and ‘unwedried labour, ‘joined with what ‘fo 
rarely happens, 1 that’ it will excéed the belief 
of pofterity; a. Clear and ‘accurate determi- - 
nation of the'points which ‘are ‘to ‘be ila 
trated by experiment and obfervation;*and 
a power of inventing and profecuting fuch 
experiments and uch" ‘obfervation$s as tend 
to no frivolous purpofe, but to the true’ evi- 
dence and” illuftration of ‘the’ ‘propofitions 
brought forward, of which there a are’ none 
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that are not uel ake Su aan a ders 
TI Comé ‘now ‘to confider the fabftarices - 
applied to the food during the digeftion.- 


“It is unfortunate when it'occurs in’ treat- 
ing on any fubjeét, that there is a neceffity 
of 
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of employing new terms, or adopting wofds 
already ufed, but in 4 diffefent, fignification, 
becaufe it is fome time before the earadapts | 
itfelf to a new found, and gives the meaning 
of a word to the mind without reflection, 

which interrupts. the apprehenifion of the 
argument. It is equally dificult to take a_ 
word that has. a vague fenfé, and confine it — 
to a precife meaning. However, itis neé- 
ceflary for me at. prefent to meet this diffi- 
culty, and to ufe terms which muft be em- 
ployed precifely to one meaning, or in one 
fat. : pha : 


A term we . thal fe sees Ge to make 
ufe of is mucilage, which las been em: 
ployed but in a very loofe and vague man~ 
ner, and in a fenfe generally different from 
that in which I mean to take it; fo that 
I had thoughts of inventing sitbaethier a 
néw name. But the mind is fo apt to reft 
itfelf upon technical terms, and conceive 
that when they are learnt, {cience is poffef- 
féd, which opinion is the greateft of all 
fallacies. This has happened unfortunately 


I . | | more 
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‘more particularly 1 in {chools, and. has been 


lately carried to a great length in. fome 
{chools ‘of medicine. 


_ The-errors arifing from new names are 
greatly increafed, if they be of Greek origin ; 
fince that gives them {till a greater power of — 
creating | veneration, and an appearance of 
infpiration of knowledge. For this reafon. 
I choofe to make ufe of the term mucilage, 

‘which I thus define. 


Mucilage is Mes name of a clafs of ibe 
ftances ; not a generic or {pecific name. 


This clafs of fubftances is found oaly 
in animals and vegetables. 


The fahitancés forming this clafs, if put 
into a water-bath, and kept expofed to heat 
in ‘open or diftilling veffels, all become 
folid in confequence of water evaporating 
from them. 


at 
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If it be j in diftlling veltels, whit’ we find 
diftilled‘ over is waters ° WW Mi 

If the heat employed has been moderate, 
- fo'as not'to alter the proper ties of the fub- 
ftances, and if the diftillation has ‘been fach 
as that fermentations have been: prevented 
from taking place, © upon “retufnme the — 
water diftilled over, or an equal quantity of 
pure water, the matter returns again ‘to. the 
fame ftate that it was in before’ the diftil- 
lation, and has ee the peu bE 
ties. 


The folid matter which remains after the 
diftillation is inflammable. i 


If he heat be cicreeea after it becomes 
folid, and the receiver be changed,’ ‘there 
comes over a frefh quantity of water, com. 
monly amounting to more than one half of 
the oe of the (lid fubftance.” 


Eransccunstis oil and volatile alkali, or 
an acid, likewife come over in vegetables, 
Conic 


tz 


commonly an acid and empyreumatic oil of 
a peculiar fmell. In animal fubftances vo- 
atile alkali and empyreumatic oil having a 
ecierent and more pypeent {mell. - 

But ae are anton ; me I dried fe- 
veral {pecies of that clafs of plants which 
are called:by Tournefort, cruciform ; and by 
Linné, tetradynamia, both by evaporation 
and diftillation. The drying was performed 
in.a bath, whofe heat was greater than that 
of boiling water ; it was formed of a folu- 
tion of pa falts in water ; in this’ heat 
_ fermentations cannot take place. . I putthe © 
folid matter left into glafs veliels, and dif+ 
tilled i it with a red heat. The empyreuma- 
~ tic oil was fimilar to. that produced by 
diftilling « animal fubftances, {uch as bones, 


and there was volatile alkali diffolyed in: the. ; . 


water, and no acid piped 


I do not pea any Heya mages diftilled 
vegetable acid has been found on diftilling 


* Vegetable alkali was found in the refiduum. ' 
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animal mucilage by itfelf, or an empyret- 
matic oil, fimjlar to that produced from 
moft vegetable mucilages. | 


Mucilage is capable of being combined 
with water, and is found always naturally 
combined with water forming fluids, or fo~ 
lids, of a greater or lefs degree of vifcidity 
and flexibility, the degree by no means de~ 
pending upon the quantity of water they 
combine with, as is fhown from this expe~ 
riment. 


» Farinaceous matter, ftarch for inftance, 
- may be diffolved in water in a moderate de- ~ 
gree of heat, fo as to form a fluid of no 
very great vifcidity; but boiling it, gives 
it immediately a great degree of vifcidity, 
without evaporating the water. 

An idea has obtained, that when muci- 
lage unites with water, fo as to form a {fo- 
lid, that it has only imbibed the water into 
its pores, and has not combined with it 
chemically ; ; but this is seals woes erroneous ; 
| . , for 
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for water imbibed into the pores of any 
fubftance, which is in itfelf brittle and ins | 
- flexible, cannot give it pliability or flexibi« 
_ lity, As for example, a piece of pumice« | 
{tone having imbibed water into its. pores, 
becomes indeed fornewhat lefs brittle; the 
non-elaftic power of the water preventing 
its vibrations, but it does. not become in the 
leaft more flexible or pliable, Farther, if 
you imbibe the water from any animal or 
vegetable folid by means of a cloth, or flour; 
or any mechanical means whatever, it will 
maintain its. flexibility and pliability as pers 
fectly as before. As alfo animal mucilages 
combined with the fame quantity of water, 
are fome more, fome lefs, flexible, and - 
pliable. For example, if we take a memes 
_ brane or cartilage, and dry them thoroughly 
by wiping, and put them into a diftilling 
' veffel, which is placed in a water bath, 
whofe heat is encreafed by diffolving neutral 
falts in the water,’ the fame quantity of 
water diftills off from each; but the car-~ 
tilage is much lefs flexible than the mem» 
brane before the water is thus feparated, 
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. ‘There-are three moilesoof combination of 
su dade with water, «. Firft,; it maydbe 
combined with water, i as ito form.a folid. 
Secondly, it may be.cambined with water, 
fo-as to form a fluid, not diffufible through 
water, of which we find an example. inthe 
mucus’s Orit may iform a fluid penfedily 
- difufible throngh» water, as the’ ferum of 
me blood, or decease die of. ag arebiak are. 


ah all ‘ils I hile ‘ie term itieSles hi 
dhe fubftance:'which is. left. folid after the 
water has iévaporated or diftilled off ia a heat 
 avhich does not.alter: its. propertiés;; and in 
a@mnanner whichrdoes ‘notiallow it to ie als 
tered ie Pomme ifot ee i p settay 
kin nD 

oT we next:> sircaade ree baal diftinguithes 
shite miucilages is, that they. become: ent 
tirely foluble in. water;! fo-as to form fluids 
‘by long boiling ; ‘or by being confined with 
“water inta) clofe. veflel;.fo as to be: heated 
toa. greater degree. ‘than ‘that iof » boiling 
awater, which: is. cat called: rice 
eta, pt guait Si-t32 
‘Nis, 


, iis, 
wove key 
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Mucilage, therefore, taken «is the name 
of a clafs, includes animal and: vegetable 
fabftances,  folid, brittle, inflammable, des 
compofeable by heat, capable’ of being © 
combined with water in their natural ftate; 

~ capable of being! combined with water. by 
decoction, or Papin’s. digeftion, fo'as. to form 
aaahes nad netitont Gio Hike oy w 
To this definition. I. mean to: adhere 
ftrictly, and efpecially to remark that I ne- 
ver-mean to annex the term to a folution of 
this folid fubftance 4 in: water. Heit meswied 


ss This clafs of fab hiickeg to cits ‘mucis | 
lages, are fubject to a particular chemical 
operation, ‘which takes ‘place! in’no other 
kind of matter: eat re and: which: we 
call coagulation. 9 METIS O01) Zodey 

The term coagulation’ has likewife been 
ufed in avery vague fenfe. We muft there- 
fore endeavour alfo to make-a ftri& defini= 
| tion of this term, aia I thall naihas 
adhere'to.: LWOW U1 88 Iiew ou, dics 
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By coagulation, generally and vaguely, has | 
been meant the converfion of the whole of 
a fluid into a folid. Thus when a faturated 
folution of ammonia preparata in water, 
formerly called {pirit of fal ammoniac, is 
mixed with pure alkohol, the two fluids 
apparently become folid, and form a mafs 
which we call offa helmontiana. So whea 
alkohol is applied to, the white of an egg, a 
fimilar appearance of ay takes aaah 


‘There is, however, a very great ite stu 
between thefe two operations. In both 
cafes the alkohol occafions the water to 
feparate from a folid matter: in the offa 
helmontiana, the alkohol attracts the water 
‘more ftrongly than the ammonia preparata_ 
does, it unites with the water, and precipi- 
tates the arnmonia preparata in fo fine a 
powder, and in fuch quantity as to take the 
whole of the compound of alkohol and 
‘water which is fluid to moiften it, But if 
‘this compound of alkohol and water be 
feparated, the ammonia preparata is as fo- 
tae? in water as it would be if it was pro- 

cured, 
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cured by any other procefs.. This then is a 
mere precipitation, In like manner, if we 
take a faturated folution of ferrum vitriola- 
tum in water, and mix it with a faturated 
folution of mild fixed vegetable alkali; that 
is aqua kali preparati, formerly called lixi- 
vium tartari; the kali will unite with the 
vitriolic acid, and feparate the iron in the 
form of acalx ; the kali vitriolatum will be 
partly diflolved in the water which was in 
the folutions before they were mixed, and 
partly will remain in a folid form in fine 
powder, which, together with the calx of 
the iron, will take all the fluid, to wit the | 
{olution of the kali vitriolatum, to moiften 
it. The whole, therefore, will become } 
folid to appearance. This has alfo been 
often called. coagulation. But here the 
calx of the iron is feparated from the acid, 
and united’ with gas, without any particular 
alteration in its qualities; and the alkali, 
which is confidered as the coagulating fub- 
ftance, is combined with the acid, and has 
no effect on the calx of the ner) ae 
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On the contrary, when we ¢ apply alkohol; 
alum, of any other fubftance which coagu- 
lates the white of an egg, the alkohol, 8c. 
unites likewife with the water, precipitates 


the mucilage from it, and fo changes the — 


mucilage, that it will not diffolve in water 
again, as it would have done, if it had not 
been acted upon by the alkohol, &c. For 
if we take the white of an egg, and expofe 
it to a heat not greater than 140° of Fah- 
renheit’s thermometer, we may evaporate 
the water, and leave the mucilage perfectly 
and readily foluble in water again. The 
alkohol, &c. therefore, befides precipitating 
the mucilage of the white of the egg, pro- 
duces an alteration in its qualities, to wit, 
in its ohebnny 4 in water. 


‘This mode of alteration of distity 9 is to- 
tl different from all other means of alter- 
. ing qualities which we find in chemiftry. 

For in all other cafes, qualities are only 
altered by combining a particle of matter, 
with a particle of another f{pecies of matter, 
or feparating two. ble hi of two different 

{pecies 
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fpecies t that were before combined. But i in 
the prefent inftance no part of the alkohol, 

&c. unites with the particles of the muci- 
lagé, neither the alkohol confidered as a 
fimple fubftance, nor any of its elements ;. 
for I have diftilled off the alkohol with a 
gentle heat not nearly fufficient to coagulate. 
the mucilage, and I recovered the whole of 
it, fo that it might be applied to a freth - 
quantity of white of egg which it will — 
coagulate equally, and fo that by repeating 
this operation, one ounce of alkohol might 
have been employed to coagulate the whites | 
of all the eggs that ever have been, or will 
be, produced.’ In like manner, without 
employing any greater degree of heat than 
that of the atmofphere in this country; I 
wafhed out the whole of the alum, fo as to 
- procure exactly the fame quantity that would 
be procured if the alum had been originally 
_diffolved in pure water, and not applied to 
the white of the egg, and the water had 
been, ol oversees < 


Animal 
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Animal and vegetable folids, as well as 
fluids are, as we have already obferved, 
compounds of mucilage and water. Co- 
agulation may therefore, and does, take — 
place in animal and vegetable folids as well 
as fluids. But in folids it has been called by 
other names, as aftri¢tion, corrugation, 
tanning, &c. yet there is no difference 
whatever between the operation in fluids | 
and folids, excepting that when the water 
is feparated from the mucilage with which 
it unites fo as to form a fluid it becomes 
folid, but when the water is feparated from 
a mucilage with which it forms a folid na- 
turally, it remains folid, but of a firmer tex+ 
ture. 


The only difference that coagulation pro-. 
duces in the properties of mucilages, either 
animal or vegetable, is in their folubility i in 

water, by occafioning them to feparate partly, 
or entirely, from the water with which they 
_were combined. In every thing elfe they 
remain the fame in themfelves; they are 
eave ly folid, a affected rite heat ; 
they 


as 
they have the fame colour, tafte and fmell ; 
they have the fame {pecific gravity; they 
are affected in the fame manner by acids, | 
alkalis, and all other fubftances that they 
were before their coagulation ; that is to fay, 
that if we coagulate a portion of any of them, 
and dry another portion bya heat not capa- 
ble of coagulating it, fo that in both cafes — 
the whole water is feparated without decom- _ 
poling the mucilage itfelf, they are perfectly 
undiftinguifhable, excepting that that which 
was dried without coagulation, will com- 
bine with water again in the fame manner 
that it was combined before, and that which 
was caasilated will not. 


It is to be obferved, that all colourle{s 
animal mucilages are exactly the fame in all 
their properties after coagulation. © This 
appears from many experiments that I have 
made, but the detail of which would be 
tedious and not inftructive. Suffice it, that 
if the ferum of the blood be cleared of all 
extraneous matter, the coagulable lymph be 
alfo: cleared of all extraneous matter; the 
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white of an egg, the mucus, the fkin, 4 


tendon, a mufcle, a membrane, a cartilage, | 


be each cleared of all extranedus matter and 
coagulated, it is impoflible to diftitiguith:by 


any chemical experiment or: inveftigation 


which was which, ot what the: éoaguliim 


was produced from ; therefore all colourlefs 
anirial mucilages differ from one another 
only i in their folubilities i in water ; that i is, 
one is foluble in one proportion, Homa is 
foluble in anothér proportion’; one ‘com- 
bines with water forming ‘a fluid diffufible 
through water, another forming’ a fluid not 
diffufible through water; another forming 2 a 
folid not diffufible through water, of more 
or lefs foftnefs, erent paige or 
sale : 


‘Rfer an animal ia de t is coagulated, 


it may be’ re-diffolved in ‘water by ‘boiling - 


it for a confiderable time, or by macerating 
it in water in Papin’s digefter. © And fauch 
folution differs only in one refpect, whatever 
the coagulated mucilage may have been, to 
ss that the folution is fometimes: a little 

one | = more 
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miore »yifcid, with the. fame proportion of 
mucilage contained. But even this differ- 
ence is hardly fenfible, if the heat employed 
has been very. confiderable, or:the boiling — 
continued fora very long time. | 


“  L.come now to confider the properties of 
‘the fubftances applied to the food; during 
its digeftion in the human body, which are 
formed in the ee itfelf, He the papal | 
of igeltieds | 


‘ “Thefe Faliarites are the faliva, which is 
formed by glands, whofe excretory duéts 
open.into the mouth. The gaftric juices, 
which are either formed by glands.in the 
ftomach, or thrown out by the exhalents. 
The bile, which being fecreted in the liver, 
and rendered more perfect in its peculiar 
properties, in the gall-bladder, is afterwards | 
carried into the duodenum. - The pancreatic 
juice, which i is fecreted in the pancreas, and 
carried into the duodenum along with the 
bile. . ‘The fluids fecreted by the glands of 
Ot seit dove od oy 269 bhing + ft fae 
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the inteftines, and thofe thrown into the 
inteftines by the exhalents. 


It would lead into long details of little 
or no ufe to our prefent fubject, if we 
were to defcribe the ftruéture of the feveral 
glands and veffels which furnith thefe fluids. 
We thall, therefore, proceed to confider the 
properties of the fubftances themfelves, 


The inveftigation of the properties of the 
feveral animal fluids by proper chemical ex- 
periments, I may fay was hardly begun be- 
fore my time, when I myfelf inveftigated 
the properties of many of them, as appears 
by my thefis, in which the properties of 
mucus, and Dr. Ramfay’s, in which the 
properties. of bile, and fome others of the 
fame kind, are inveftigated.. I alfo in- 
ftructed Mr. Hewfon, who was a pupil of 
mine, in the manner of inveftigating their 
properties. The particular experiments 
which I have made to afcertain the proper- 
ties of thofe which I am now about to 
confider, would take up too much time to 

| _ give 
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vive the detail of, I fhall therefore confine 


myfelf to fhort recitals and narrations of the 
refults. 


The faliva is a fluid, confifting of water, 
with which a colourlefs mucilage, and 
faline fubftances, are combined. The 
faliva, the compound of thefe fubftances, is 
vifcid. It is not abfolutely indiffufible in 
water, for if we rub it along with pure 
water in a mortar for fome time, it may be 
made to diffufe through it very equally, fo 
as not to be retained by a filter, but to pafs 
through along with the water, or prevent 
the water from pafling through. The mu- 
cilage is coagulable, but not readily: in as 
far as I can judge, it is coagulable by fome 
of the gaftric juices, but I have not been 
able to fatisfy myfelf thoroughly in ‘this 
_ point. The falts contained cannot eafily be 
determined, becaufe of the difficulty of ob- 
taining a quantity {ufficient to examine them. 
For although we can encreafe the fecretion 
by means of medicines, yet we have all the - 
_ seafon that can be to believe that when they 
. are 
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aré fo encreafed in quantity, the quality 1s 
always very much varied; that in fome cafes 
it is we are certain, becaufe the fcetor, which 
attends the encreafed fecretion in many in- 


- {tances} is-a property which doesnot, at: all _ 


— the faliva by means of fixed vegetable alkali, 


belong to the faliva in its natural ftate: we 
are obliged, therefore, to truft to fuch expe+ 
riments. 4s we can make on fall quantities, 
a hat it ‘contains fea-falt.there can be no 
doubt, becaufe’ if ,we let it, evaporate. pro, 
perly in.a glafs velel, and examine the sefi- 
duum, cubic criftals of fea-falt are plainly 
to be. feen, but mixed with other criftalli- 
gations, fome of which refemble thofe of 
common fal:ammoniac, whofe criftals are 
remarkable, as, being double pyramids each 
of four fides, joined at the bafe like thofe 
of the ruby, only that the height of the 


pyramid is much greater in proportion: to 


the breadth of the. bafe; thefe pyramids | 


adhere to one another always at poifts, and 
fo that the diagonals are in ftraight lines, or 


form right angles with one another. Mores 


over, volatile alkali may be feparated from 


and 
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and muriatic acid, by means of {olution of 
| {ilver in nitrous acid ; ‘muriatic acid, it 1s 
true, might be feparated from the fea-falt. 
There are alfo to be found other criftal- 
lizations of various and irregular forms, 
which, if one was to judge a priori, might 
be the fame with the {alts found in the ferum 
of the blood. ; 


The faliva has been confidered by Mr. . 
‘Macbride as a ferment. The ground of 
this opinion arifes from his having made 
experiments, in which pieces of meat and 
water were mixed together alone, and where 
pieces of meat, water, and faliva were » 
mixed together in fimilar_phials ; upon let- 
ting them ftand, air-bubbles were found in 
the phial, in which the meat, water, and 
faliva were contained, before there were any 
found in the phial in which the pieces of 
‘meat and water were alone contained. The 
refult was the fame when bread and water, 
and bread, water and faliva were compared ; 
and alfo when bread, meat and water; and 
bread, meat, water and faliva were com- 
EB pared. 
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pared. -But no deduction can be made 
from thefe experiments, by which the power 
of the faliva to induce fermentation can be 
grounded, becaufe the faliva giving vifcidity 
to the water would prevent vapours. from 
rifing in {mall and imperceptible bubbles ; 


and would retain them until they became 


more numerous, and until they united to- 
_ gether fo as to become more fenfible. 


. Many phyfiologifts have confidered the 
faliva as fecreted in very large quantities 


during the deglutition of the food; but I 


can hardly be of that opinion. As far as I 


can judge, the fecretion during a meal can 
hardly exceed an ounce or two, and I 
fhould think that it ferves only to lubricate 
the paffages through which the food is to 
‘pafs. It is true that the great apparatus of 
the parotid and fub-maxillary glands, which 
is employed, as well as perhaps fome fmaller 
glands which open into the mouth, gives 
an idea that fomething very material is to 
be obtained from the effects of this fluid. 
But when we confider again that the mo- 

ment 
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tent the faliva gets into the ftomach, it is 
probably coagulated by fome of the gaftric 
juices, and then becomes exactly the fame 
as any other coagulated animal mucilage, 
and that the falts are principally fea-falt and 
fal-atnmoniac, and the quantity of water is 


immaterial; it is extremely problematic, - 


whether it has any effect in the changes 
which take place in the ftomach. It is 


true that fea-falt would feem to’ferve fome 


purpofe in the digeftion of the food: for 
wherever mankind have been enabled to 


procure it, they have always employed it 


along with the food; and not only men, 


but other animals. It is well known that } 


cattle in this country thrive in falt marfhes. 


In North America falt is neceflarily em- 


ployed in fattening the cattle; and many 
animals ate guided by inftin@ to eat falt 
when it comes in their way. But then the 
falt contained in the faliva is in very {mall 
proportion, and there is at leaft as large a 
quantity in fome of the gaftric juices, which 


ate probably much more copious, fo that 


that which is contained in the faliva can be 
E 2 | but 
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but of very little effect. I thould, therefore, 
prefume, that the, faliva has little or no 
effect in the digeftion of the food in the: 
ftomach. 


The next fubfiance which is applied to 
the food is. the. gaftric juice. 


- Many phyfiologifts feem to conceive the 
juices fecreted in the ftomach as perfectly 
homogeneous. But we thall find this to be 
by no means the cafe. 


When an animal ee been recently killed, — 
the ftomach being empty, there appears 
generally a {mall quantity of a glary fluid, 
which has a coagulating power. But in 
vomiting, it happens often, that after one 
fit of vomiting, a fecond takes place in 
eight or ten minutes, the patient bringing 
up a large quantity of watery fluid ‘nearly 
colourlefs, and fometimes without vifcidity, 
and that when nothing has been given to 
drink. I have in many cafes examined this 
fluid, and found it to be water, with a 

| {mall 
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fmall quantity of the neutral falts of the 
blood, with little or no mucilage in it, and 
without any coagulating power, differing 
therefore from the coagulating gaftric juice. 
It is probably not thrown out by any gland, - 
but by the exhalents of the ftomach. And 
it is extremely probable that fimilar fluids 
are thrown out during digeftion, as. be- 
fore obferved. 


The coagulating power of the gaftric 
juice was undoubtedly well enough known 
for a very great period of time, fince the 
infufion of the ftomach of a calf has been 
employed in all ages to coagulate milk to 
form cheefe. But-it muft alfo be remarked, 
that medical authors conceived that the 
caufe of milk being coagulated in the {to- 
mach of infants, was owing entirely to. 
acid produced in the ftomach ; and that, 
therefore, an infant’s bringing up curdled 
milk, was a fure fign of acidity in the 
ftomach. — ! 
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Dr. Young, of Edinburgh, on examining 
this opinion, found that an infufion of the 
inner coat of the ftomach, which had been 
previoufly wafhed with water, and then 
with dilute folution of mild fixed vegetable 
alkali, fo that there could not be a poflibi- 
lity of any acid remaining in it, coagulated 
milk yery readily. He found alfo that it 
had a power of coagulating ferum and other 
coagulable mucilages. 


_ The coagulating power of this fubftance 
is very great. Six or feven grains of the 

inner coat of. the ftomach infufed in water, 
gave a liquor which coagulated more oe a 
hundred ounces of milk, 


We cannot be fure whether this matter 


be a folid or fluid: in either cafeit feems to 


be not very readily diffufible through water ; 
for in order to get out the whole coagula- 
ting power from the ftomach, it requires 
_ that it fhould be infufed in water for a con- 
fiderable length of time. ‘Take the infide 
of the BETOE ftomach of a calf, and in- 

ful 
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fafe it in water for fix hours, and rinfe it 
with clean water, and put it into a frefh 
quantity of water, it will ftill give an in-~ 
fufion which has ftrong coagulating powers. © 
Moreover, from Dr. Young’s experiment of : 
wafhing the inner coat of thd ftomach ina 
dilute folution of alkali; and afterwards in-' 
fufing it in water, and finding it ftill give a 
confiderable degree of coagulating power to 
the water, it would appear to be very diffi-. 
cultly foluble ; otherwife the folution of the 
alkali would have carried it off, it having 
great power, even if the folution be very 
dilute, of clearing the furfaces of animal 
folids fromany fubftance adhering. Further, 
a quantity of watery fluid being vomited up 
without bringing the coagulating fubftance 
along with it, fhows that even water flow- 
_ ing from the exhalents, and which we fhould 
therefore expect would throw off the whole 
of any fubftance from the furface of the fto- 
mach, does not bring it off. 
‘Perhaps the cells which we have already 
defcribed as forming the interior furface of 
Bs Oe ; “ths 
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the ftomach, and which are at laft very mi- 
nute, may hide-and retain the coagulating 
matter, fo that watery menftrua may not 
readily get at the whole of it... 


The {tomach has, befides the coagulating 
matter and the watery fluids which we have | 
defcribed, a mucus which covers it in the 
fame manner as mucus covers the furfaces 
of other mucus membranes. But it is very 
difficult to feparate thefe a€tually from one 
another, fo as to get a mafs of each difting, 
and fo as to be able to examine them che- 
mically. Poflibly thofe fmall globular bo- 
dies which were difcovered lying in the cells 

of the ftomach, as before related, may be 
the coagulating gaftric juice. But this is 
mere conjecture, and might be accidental — 
in the ftomachs I examined; efpecially .as 
they were both injected, ee one of them 
had been preferved in fpirits, the globules 
may have been fome part of the injection 
coming out without the colouring part. 


Although 
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_ Although it be dificult actually to fepa-~ 
rate the feveral juices formed in, or thrown 
out into the flomach, yet we have a clear 
and diftinct idea of each of them. 


The mucus having properties fimilar to 
the mucus in the other parts, and which 
at prefent it is not our object to take notice 
of. I have defcribed them above thirty 
years ago, in the inaugural differtation which — 
it is ufual to publish on taking a degree at 
Edinburgh. 


The juice which flows from the exhalents 
is mere water, in which the neutral falts of 
the blood are contained in larger or {maller 
proportions. And the coagulating juice is 
a folid or fluid difficultly diffufible through 
water, having a {trong power of coagulating - 
many animal, and perhaps fome vegetable 
mucilages. 


In difeate, the ftomach has a power of 
‘forming other fubftances, perhaps many. 
We fee for example a blackifh matter fome~ 

times 
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times thrown off in vomiting, which cér- 


tainly is not bile, it being not at all bitter 


to the tafte, or having the fmell of bile. Tt 
certainly has not its colour from red parti- 
cles of the blood thrown out, having no- 
thing at all to the naked eye, or to the 
microfcope, of any appearance of the red 
particles. Sometimes fubftances are thrown 
up fimilar to thofe which form themfelves 


upon the tongue in fever, and various other 


difeafes ; but of thefe fubftances there is 
not the leaft mark ina healthy ftomach, and 
it is not neceflary, therefore, that we thould 
confider them. 


The coagulating gaftric juice, as far as 
we can judge, is a colourlefs fubftance, and 


without tafte or fmell ; and, in as far as its 
- coagulating power is ufeful or neceffary,: it 


does not appear that it is requifite to be, — 
or that it is, in any great quantity. ~ 


In the duodenum the bile is” ap- 


baat to the food after it wont probably 


sone 
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gone through fome peers in: pei fo. 
mach, 


The bile varies fomewhat, it being mixed 
fometimes with a little ferum, and fomes- 
times no fuch intermixture takes place. 


_The apparatus for fecreting the bile is 
immenfe. In all the glands of the body 
there feems to be a difference between the 
veflels deftined for the fecretion, and thofe 
deftined for the circulation. But here the. 
difference is very great indeed ; the veffels 
deftined for the fecretion being the veins of 
the abdominal vifcera gathered together, 
and uniting in one trunk, which enters the 
liver, the gland for the fecretion of the bile, 
and divides in the manner of an artery, ex- 
cepting that it does not appear that its 
branches anaftomofe. This peculiar {tructure 
has made many phyfiologifts conceive, that 
the bile was prepared in the abdominal 
vifcera, or the blood made ready to form it 
by a degree of putrefaction in the inteftines, 
or fome other operation. But: on opening 

| a liv- 
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a living animal, and taking blood from the 
vena portarum, the trunk which enters into 
the liver, repeating the experiment in feveral 
animals, there was no appearance of bile 
more than in any other of the veins. It is 
true that authors have been deceived as well 
as other anatomifts, by examining the blood 
in the vena portarum, when an animal has 
been dead for fome days, in which cafe the 
interior polithed furface of the gall-bladder 
is deftroyed, and the bile fuffered to exude 
and contaminate every thing near it. But 
- that is not the cafe in a living animal, or in 
‘an animal recently dead. The difference 
between venous and arterial blood, as far as 
we can gather from experiment, is only 
‘that the red particles are of a pure red in 
the veins, and fcarlet in the arteries. And 
as we find the exhalents are conftantly 
throwing out a quantity of water, together 
with a {mall portion of ferum, the venous 
blood muft contain lefs water in proportion 
to the red particles and coagulable lymph 
than the arterial, although fome phyfiolo- 
gifts have thought the coagulable lymph 
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is likewife. thrown out by the exhalents, : 


-mifled by a fallacy which it is not to our \” 


prefent purpofe to expofe. Nor can we 
draw any conclufion relative to the forma- 
tion of the bile from this very fingular mode 
of its {ecretion, . 


ope phyficians have been led to fup~_ 
pofe, that bile was conftantly contained in 
the blood-veflels, mifled by that very fuper- 
ficial caufe of delufion, viz. the ferum being 
of a yellowifh brown colour, which they 
have fuppofed was derived from the. bile. 
But let them. take water, and mix bile with 
it fo as to give it the colour of ferum, they 
will find that the tafte of bile will be ex- 
tremely ftrong, fo as to leave no doubt, 
when compared with the yelloweft ferum, _ 
that its colour does not in the fmalleft de- 
gree depend upon the bile. Whenever bile 
gets into the blood-veflels, it is fecreted by 
3 she fineft fecretory organs of the body, and 
gives the thinneft fecreted fluids the property — 
of dying yellow, which always marks with 
certainty the prefence of bile, no other fluid 
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giving this quality. Another caufe of érto? 
is, that there are other fluids of a yellow co+ 
lour and bitter tafte, but otherwife of pro= Ki 
perties totally different from the bile, fuch™ 
as the wax in the ear, which is both yellow, 
bitter, and diffufible through water; but 
upon the application of an acid is not de- 
compofed, nor is there any refinous fub- 
ftance feparated. 
This part of the argument may feem di- 
greflive from the fubject we are treating of, 
but it relates to it very ftrongly in this, that - 
bile, as we have already obferved, is thrown 
into the duodenum of all animals who have. 
inteftines as well as a ftomach, and which’ 
bile is totally confumed, altered, or de- 
{troyed, in the inteftines, no part of it being 
-abforbed by the lacteals and carried into the 
“blood-veffels: | 
“To return to the fecretion of the bile. 
The fecretory vefiels placed in every part of 
the liver throw the bile into ducts, very 
ps ig ly called pores ; it 1s true, indeed, 
7 that 
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that every hole muft have length as well as 
diameter ; but who would call a tube of | 
many inches in length a pore? Thefe ducts, © 
or tubes, unite, until they are at laft all 

“united into one tube, which is called the 
hepatic du@. From the fide of this rifes. 
another tube that leads into a bag which is 

called the gall-bladder. The bile runs 

through this duct into the gall-bladder, 

where it remains for fome time, and grows 

-yellower and more bitter than it was in the 

tubes, commonly called port biliarii, or in 

the hepatic duct; it is afterwards thrown 

back again where it entered from the hepatic 

duct, and paffes down through a continua- 

tion of the hepatic dué into the duodenum ; 

this continuation of the dudét has been called 

the ductus communis choledochus, through 

which it is obvious that either the bilearifing 

from the liver immediately, or that ' part 

of it which has ftagnated for fome time in 
the gall-bladder, may pafs into the duo- 
denum. 


The 
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The bile is a compound of mucilage and 
water. The mucilage is not in itfelf coagu- 
Jable, but fometimes there is a mixture of 
coagulable matter, probably ferum, along. 
with it. It is capable of being diffufed — 
through any quantity of water, but in the 
gall-bladder it is united with fuch a quah- 
tity. as to render it. a fluid of oleagi- 
nous vifcidity. When it is combined 
with that quantity of water with which it 
is found united in the gall-bladder, it is not 
more putrefcent than the ferum of the 
blood. But if it be diffufed through a 
large quantity of water, it putrefies much 
_ more readily. 


Give me leave here to remark, that I 
take thefe conclufions from experiments 
which I have either contrived and made my- 
-felf, or which I have gotten others to make 
under my in{pection ; or which being cons 
trived and made by others, I have either 
been prefent at their being performed, or 
have repeated them. But it would run this 
‘leCture into too great length and detail, and 

draw 


[eo J 
draw off the attention too much from the 
main fubject, to give the particular hiftory of 
them. | ‘ice 


Bile is of a yellow colour, verging fome- | 
what’ to a green; of a bitter tafte, with 
fomething like {weetnefs.. It has a peculiar 
{mell, and differs but little when combined 
with water, as it is in the gall-bladder, in 
its {pecific gravity from water. It is fome- 
what heavier. ae 


Thefe fenfible qualities are not. of any 
confequence to our prefent fubject; we 
mention them only to mark, that this muci- 
lage is very different from the colourlefs 
mucilages of the body. What is of more 
confequence is, that the mucilage is de= 
compofed, not coagulated, by acids and — 
fome of their compounds, the acids preci 
pitating a part, which is refinous in fo far 
as that it melts in a moderate degree of heat 
in the fame manner that vegetable refins do. 
It is alfo foluble in alkohol, but incompleat- 
ly. It has the peculiar {mell of the fpecies - 

F of 
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of animals in which it is produced, and isa 
pretty powerful anti-putrefcent. What the 
other part is which the acid a¢ts upon, has 
not hitherto been invetfti gated. 


« The risicilaas of the bile feems to be al- 
ways decompofed in the duodenum, and the 
refinous matter evacuated, fince otherwife 
we fhould have every reafon’ to believe that 
it would be abforbed by the laCteals and car- 
ried into the. blood-veflels, where, as I 
have already obferved, bile is never found, 
excepting ina morbid ftate of the body, — 
that is, when a man is Pe with gat 
dice. | 


>The: pancreatic juice is another fluid. 

It is fecreted by the pancreas, a’ ‘gland 
not unfimilar tofome of the falivary glands. 
This gland has no refervoir, fo that it is 
difficult to come at any quantity of the juice 
fecreted by it, and thrown into the duode- 
num. Upon inferting a {mall quill into its 
du in a living dog, there flowed out a 
eolourlefs fluid almoft watery, having a 


aes | 
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 faltith tafte; and on letting it evaporate 
upon a plate of glafs, cryftals were feen 
evidently of common falt and fal-ammoniac, 
as far as we could jridge by their figure, ~ 
which was confirmed by applying a little of 
this juice to folution of filver, and making 
_ other fuch chemical experiments as we can 
make on very fmall quantities of matter, 
which however found rather a ground of 
conjecture than fatisfa&tory proof. Befides 
thefe falts, and probably the other falts 
~ commonly contained in the blood, ‘there is 
found upon evaporation a colourlefs muci- 
lage, which re-diflolves in water, but whofe 
compound with water is not very diffufible 
through water, although fomewhat more 
readily than the faliva. Thefe are all the - 
properties that I could determine in the 
{mall quantity that was thus collected. It 
is farther to be obferved, that the {ecretion 
did not take place in the natural ftate. For 
the quill inferted into the duct might ftimu-: 
date it, and occafion a different fecretion, 
at leaft in fome points, from that which 
at takes place ; and it is impoffible to 
Eo 2 get 
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get a quantity of this juice collected in the 

duodenum, becaufe were we: to tie up the 
dutus choledochus fo as to’ prevent bile 
from. contaminating it, ftill there are many 

other glands in the duodenum which fecrete 

fluids; and there are alfo, moft probably, 

exhalents that would likewife throw out a 

quantity of fluids which would alfo be mixed: 
with it, even if weitied up the pylorus and’ 
the duodenum below the entrance’ of the 
dikes choledochus, and ; the hina duct 

of the pancreas. 


The other glands which are found in. the 
duodenum we have great reafon to believe 
are for the purpofe of fecreting fome pecu- 
liar fluid for fome particular ufe. | But T 
never could contrive any means, nor do I 

_ know/any have been contrived by others, by 
which any fuch fluids have been; ‘or can. be 
colleéted; fo as to» be imade the fubject 
Of experiment. Therefore our’ belief of 
their fecreting.a particular juice refts en- 
tirely upon our not finding parts’ made in 
animals and vegetables generally without 
| ufe, . 


at 
ufe, and finding that thofe whole purpofes 
we could not at firft very well afcertain, on 
further inveftigation, were employed for ist 
neceflary functions. 


There is mucus formed on the furface of © 
the duodenum very evidently. 


Thefe are the fubftances that fem parti- 
cularly applied to the food, and are neceflary 
or ufeful for the formation of the chyle, 
part of which at leaft is compleatly formed 
in the duodenum. It is not therefore ne- 
ceffary that we fhould purfue our enquiries 
‘into the fluids that may be added in the 
jejunum and ilium. 


SUBSTANCES CAPABLE OF BEING EM- 
PLOYED FOR NOURISHMENT. 


- We now proceed to confider the next — 
part of our fubjet, to wit, what fub{tances 
are capable of being employed for the fub- 
fiftence and nourifhment of animals in ge- 

Ter3 ‘ neral, 
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‘neral, and more particularly in the human 

tbody, Vay ete | 
Vegetables afford nourifhment undoubt- 
edly for animals ; but vegetables them{elves 
are nourifhed. \If we have but one feed of 
a vegetable, a feed of muftard for inftance, 
and clay, fand, and pure diftilled water, 
and the air of the atmofphere, we can pro- 
duce an infinite quantity of vegetable mat- 
ter. None of the clay or fand does any 
thing to the produétion of this vegetable 
‘matter, they only afford a fupport to the 
roots and ftems of the plants which grow 
in them. The water then, and the air, and 


other vapours which form the atmofphere, 


fupply the whole nourifhment of plants, or 
vegetable matter produced, 


Water is an homogeneous fubftance. It 

has been conceived lately to be a chemical. 

‘compound ; whether it be or no, and if it 

be, what are its elements, are certainly not 

-.eftablithed by the experiments which have 

_ been lately made in refpec to it, an 
: | ia Be The 
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The vapours which form the atmofphere 
are very various. We know only two of | 
them, air and gas. Thete make together 
little more than a fourth part of the vapours 
which conftitute the atmofphere. It is a 
queftion, therefore, whether air, gas, or 
the other vapours, or water, is the pabu- 
_Jum, or what gives fuftenance and nourifh- 
ment to vegetables. 


Light has an effect on vegetation ; but it 
may go on in perfect darknefs ; and, there- 
fore, although light is ufeful, yet it forms — 
‘no part of the nourifhment of vegetables. 


Vaft numbers of experiments have been 
made to determine the effects ef different 
vapours on vegetation, But in my opi- 
nion, there is not any one of them which 
has contributed in the fmalleft degree to 
elucidate the effets of vapours of different 
Kinds; for they have been all made.on ve- 
getables confined in a {mall {pace, when 
every one who has {een plants grow in an 

hot: houfe fhut up from the air, will imme- 
FP 4 diately - 
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diately be convinced that appearances which 
take place in a plant, fhut up in a receiver 
containing a gallon or two at moft, are not: 


to be depended upon. 


There are many vegetables which grow 
under water. To fee whether thefe vege- 
tables required any thing but pure water 
and pure air for their nourifhment, I fowed 
feeds of feveral of them in pure diftilled — 
water impregnated with pure air. The 
feeds grew, and plants were formed com- 
pleatly, fo that there was much more ve- 
getable matter in the whole plant than in 
the feed ; and, therefore, ‘it is clear that the 
other vapours which are found in the atmof- _ 
phere befides the air, are not at all neceffary 
for the production of vegetable matter, con- 
fequently not for the nourifhment of vege- 
tables. Bt 


It might perhaps have been an object that 
would have elucidated this fubject fomewhat 
more, if the experiment had been tried with 
the pureft diftilled water, without being — 
_ impregnated with air, My object at that 
time 


Lier iis 
_ time. was only to determine whether thofe 
vapours which are mixed with air in the 
atmofphere were neceffary for the nourifh- 
‘ment of vegetables. But my time has ge- 
nerally been too much engaged to run into 
the inveftigation of collateral enquiries. — 


Water, therefore, and pure air, are fuf- 
ficient for the nourifhment of vegetables. 


Vegetable matter fuftains vaft numbers of 
animals. Many animals live on animal 
food alone ; but the animals on whom they 
live are fuftained by vegetables. The lion 
may live on the horfe, but the horfe derives 
“its nourifhment from grafs. ‘Therefore thofe 
animals which live on the flefh of fuch other 
animals as are fuftained by vegetables, may 
be confidered as ultimately living on vege- 
table food. 


It has been a very univerfal idea, that all 
-animals live either on vegetables, or on ani- 
mals whofe nourifhment is derived from ve~ 
tables; but the practice of keeping gold fith — - 
in glaffes with common water, without 

giving 
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giving them any kind of food, fuggefted it- 


felf to me as extremely fingular, and gave 


fome kind of appearance of there being either 
fomeanimals originally in the water in which 
they were kept, or that infects laid their eges 
‘in fuch water fo as to afford nourifhment to 
'_the fith, either from the eggs themfelves, or 
from the maggots, or other imperfect ani- 
mals produced from them ; I therefore put — 
fome gold fith into a glafs veffel, and fupplied 
‘them with water taken from a deep {pring, 
and which water contained a very {mall 
proportion of magnefia vitriolata, and na- 
tron muriatum, together with a {till {maller 
| proportion of calx vitriolata. This water 
was changed at firft every four-and-twenty 
_ hours, and afterwards every three or four 
days. ‘The fith lived in this manner for 
fifteen months, grew to more than double 
- the fize, and threw out confiderable quan- 
tities of feaculent matter. 


As it was poffible that thefe fifh might 
-have lived upon fomething that might be 
contained in the water from the {pring, I 

| took 
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took diftilled water, and impregnated “it © 
with air of the atmofphere, it. not having 


been at that time known how to feparate — 


‘pure air from the other vapours with which 
it was mixed. Indeed nobody. at that time* 


conceived that there was {fo fmall a propor- 


tion of pure air in the atmofphere, it being 


now known, fince the experiments made by 
Dr. Prieftley, that the atmofphere does not 


contain a fourth part of its whole bulk of 
pure air. I put other gold fith into the 


diftilled water fo impregnated, and kept 


them for fix months, during which time 
they alfo grew, and threw out feculent 


matter. It might itill happen that fome 


-infeéts might have formed in, or have come ~ 
of their own accord into the water, which 
might therefore have oferved for nourifh- 


ment. To avoid this fallacy, I corked up 
the veffel in which they were. contained, 


and Rill found that they lived and grew, and 


emitted feeculent matter, as in the former ex- 
periments. I have fince found moreover that 
pure air, procured either from’ nitre or 


minium, blown into diftilled water, ferved 
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for their living, growing, and emitting fescu- i 
lent-matter, 


Therefore it cannot be doubted, that 
animals may live on pure air and pure wa- _ 
' ter; and that their fluids or folids may be 
immediately garcia from thefe fub- 
ftances. 


Although gold fifth may thus live on wa- 
ter and air alone, yet they have organs for 
digefting animal food’; and when in health 
they, as well as other fith, are very vora~ 
cious. 


if we siéoatseniiie generally the inhabi- 
tants of the fea and other waters, we fhould 
_ be at a great lofs to comprehend how fuch 
infinite numbers could be {upplied with 
food, if fome of them were not able to 
fubfift on water and air alone. » The quan- 
tities of polypi, which in forming their 

habitations, produce thofe immenfe maffes 
of coral which rife from the bottom of the 

deep, fometimes almoft perpendicularly 

where 


a ie 


where it is unfathomable by any line, could — 


never find fubfiftence from vegetables, none 
of which grow within a thoufand miles of 


/, 


” them. 


-Oyfters, and’a vaft variety of other fhell- 


fifh, are fixed.to the rocks on which they 
grow; or they bury the remains of their 
progenitors, by growing upon them, without. 
being able to go in fearch of food, if it does 
not. prefent ways to them. 


The fea is thickened with cones of 
fmall infects and reptiles, with which it 
often glows as if on fire,’ at vaft diftances 
from any land where any vegetable could be 
procured, 


Even herrings, and other fifh which mi- 
grate, go in fhoals of fuch length, breadth, 
and thicknefs, that thofe in the middle and 
towards the end could hardly expect to find 
the fmalleft remains.of food, as it muft all. 
be devoured by the front of the fhoal; yet 
we find that all of them have their roes | 

: | equally 
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equally filled, all of them are equally fat — | 
and well ‘nourithed. It is not fo with . 
a fpecies of deer, called {pring-buck, . 


which travels in immenfe herds in the | 


fouthern parts of Africa, eating up every 
green thing in their paffage. Thofe: in. 


the centre and rear become emaciated and 


enervated, and an eafy prey to: lions, hyenas, 
and other carnivorous animals, which their - 


great fwiftnefs, when in health and ftrength, 


renders them out of all kind of danger of, 


Fith being capable of living upon water, — 
impregnated with air, and being alfo capa- 
ble of digefting animal or vegetable food, 
while they cannot be prefied for want, have 
all the luxury of epicures. A jack in a 
pond may devour all its fubjeéts, and live 


- without them fole mafter of his dominions, — 


while other tyrants are confined to the maf- 
facre of a few only, being obliged to retain 


' fome, often much againit their inclination, 


for their own eee. 


Although 
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a Although vegetables are capable of living 
on water and air alone, and animals are alfo 
capable of being nourifhed by thefe fub- 
ftances, yet neverthelefs a vegetable is better 
_ nourifhed by abforbing other fubfances into’ 
its roots, and an animal by vegetabl e and | 
animal fubftances already formed. 

I do not mean to enquire farther at pre- 
fent into the food of vegetables, but only to 
obferve that they are all nourithed by water 
and air, or by fubftances sag ig ioe 
from water and air. OY 


T proceed, therefore, in the next place, 
to confider what parts of vegetables can be. 
converted into the juices of animals. 


There are various folids and fluids in ve-. 
getables, having a vaft Weak of ceTePBHE. 
properties. } 

Their fluids may be confidered as of two 
kinds, fuch as on evaporation leave 4 muci- 
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Tage behind, and: fuch as on evapoidtion 
leave no mucilage behind. | 


'. Excepting in as far as water may be con-. 
fidered.as nourifhment to animals, the watery 
parts. which evaporate can hardly be con- 
ceived to be digefted ; for itis probable, that 
when aquatic animals are nourifhed by water 
and air alone, that this water and air does 
not go through any procefs in the ftomach 
and inteftines,: but gets into and is altered 
in the body much in’ the fame. way.as in 
vegetables. 


All the folids of vegetables confift of mu- 
_cilages combined with water, excepting. 
refins and other oils or oily fubftances.. . 


_.We may confider, therefore, the whole 
nourifhment which animals derive from 
vegetables as confifting of their muci~¢ 


nies 


a Ee nee moft probable, that none of Ge 


refinous parts are digefted: vegetable refins, 
when 
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when feparated from the other parts, we 
never find attacked by any animal; yet when > 
mixed with the mucilaginous parts, they 
feem fometimes to be confumed either wholly 
or in ‘part. 


All mucilages of vegetables feem to be 
capable of ferving for food to fome one or 
other animal : we find not only farinaceous - 
_ matter, and other fubftances perfe@ly bland, 
attacked by infects, but likewife jalap, 
{cammony, cicuta, and the moft deadly ve- 
getable poifons devoured and deftroyed by 
fomie one or other infect. Not only the 
juices contained are thus found devoured,, 
but it appears that i in warm countries, where 
vegetation takes place very faft, and is per- 
haps fuperior to the powers of putrefaction, 
that there are particular {pecies of infects 
for demolifhing all dead vegetable matter ; 
termites eat every particle of a dead vege- 
table, leaving Bote behind. | 


Ate al fluids may alfo be divided into 
fuch as, after the water is evaporated from 
Ge them, 
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them, leave mucilage behind, and fuch as 


leave no mucilage behind. 


All thofe which leave mucilape behind, 


are capable of ferving for the nourifhment of 


animals of fome one or more fpecies. 


All animal folids confift of mucilage and 
water; fometimes mild calcareous earth and 
calx phofphorata are depofited in the bones 
or other harder parts. But in every folid 
there is always mucilage and water ; and all 
-animal folids are capable of giving nourith- 


ment to animals of certain f{pecies ; there- 
fore all animal folids, and fluids containing 
“mucilage, are capable of giving nourifh- 


ment to fome one or other animal, even 
thofe which are the moft deadly poifons. 
Cantharides are greedily devoured by two 
- {pecies of infects, not part of them picked 
out from other parts, but the whole entirely, 


-¥ without leaving a veftige of any the leaft 


part of the cantharis. “I have procured thefe 


- infe@ts from chefts of cantharides imported 


from Sicily, and which had lived upon the | 
cantharis 
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cantharis for many months. After being 
wathed with water flightly, thefe infeds 
have juices perfectly bland, fo that if they 
be bruifed and applied to any the moft fen- 
fible furfaces of the human body, they pro- 
duce no inflammation, nor have any appear- 
ance of poffeffing any matter nae a {tis 
_mulating quality. 


In animals as well as in vegetables, there - 
are exprefled oils which appear, as we fhall 
afterwards have occafion to obferve, perfe@ly 
nutritious. 


Therefore all animal and vegetable folids, 
and all animal and vegetable fluids contain 
ing mucilage, and expreffed oils, and poffibly 
effential oils in the form of refins, are capa 
_ ble of giving nourifhment to fome one or 
other aie a animal. 


I come in the next place to confider what 
_ fubftances are capable of giving Bea iatnent 
to the human body.” 


G2 Medi- 
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Medicine being, as far as we can trace it 
in all. countries, in its firf&é beginnings in the 
hands of men, infected with fuperttition, 
every part of its doctrine has conftantly been 
affeéted with that weed, and the dietetic 
part perhaps more fo than any other. We 
find always in the mouths of thofe ‘tainted. 
with this original fin, that, man is to live 
naturally and on fuch food as is prefented to 
him by nature. Little men, and forgetful 
of the Almighty’s decree,. that- man thalk 
earn his bread by the fweat of his. brow, 
and of courfe find out all kinds of fubftances 
from whence he is to procure fubfiftence ; 
and if he cannot by his induftry find out: 
vegetables, or animals which may ferve 
him for! fubfiftence, he muft cultivate and 
alter.them from their natural fate. Ac- 
_ eordingly men. live, in as far as they live on 
vegetables, on fuch as,are no where to. be 
found growing natufally. Wheat, rice, 
rye, barley, or even oats, are not found. 
wild; that is to fay, growing naturally in 
any part of the earth, but have been altered 
by cultivation; that.is, by the induftry of 
| mankind, 
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mankind, from plants not now refembling 
them even in fuch a desree as that we can 
trace from whence they drew their origin ; 
and not only thefe, but moft of the othér ve- 
getables that we employ. A plant of fcanty’ 
leaves, and a fall fpike of flowers, not. 
weighing altogether half an ounce, is im- 
_ proved into a cabbage, whofe leaves alone 
weigh from fifty to an hundred pounds, 
without counting thofe which are expanded, 
ot into a cauliflower of many pounds weight, 
being only the embryo of a few buds, which 
in their natural ftate would not have weighed 
fo many grains; the plant itfelf, in its 
natural ftate, not only being nothing in its - 
bulk, but in its quality the reverfe of nu- 
tritious. : 


I am not, therefore, to enquire what is 
the natural food of man, who has no na- 
tural food; but into what he has been able 
to render proper for his nourifhment, and 
been ‘able to produce for himfelf by his owa 
induftry. 
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I will take this fubje@ in another light. 
It may be thought that mdn is in this refpec& 
miferable beyond all animals without any 
recompenfe: but man is deftined to inherit 
the whole earth ; not according to Ovid and 
fome of the other ancient poets, to live only 
_ in the temperate zones, but to live and even 
be numerous in the torrid and both the frigid 
zones. ‘The torrid 2one is indeed the moft 
congenial to man in his natural ftate. 
There vegetation and animation go on fo 
quickly, that food is eafily procured, and 
‘raiment is not wanting : but other difficul- 
ties occur perhaps from ravenous animals, 
violent difeafes, and other circumftances 
which are quite foreign to our prefent fub- - 


§ FORB, and which I’ fhall not digrefs into, 


Suffice it to fay, that I am to enquire into 
what food human induftry has found for 
the human fpecies. _ . 


‘The firft that I thall take notice of is a 


vegetable mucilage, which is called farina- 
ceous matter. 


Farina~ 


[ or ] 


Farinaceous matter is found moft ‘parti- 


cularly in the feeds of that great divifion of : 


plants called gramina : a divifion which has 
been particularly confidered, and appears to 
be principally intended for the nourifhment 
of animals. 


mieten 


Some of thefe gramina have been altered, — 


as I have’already hinted at, by cultivation, 
fo.as to afford feeds much larger, and there- 
fore giving a much larger quantity of now- 
_ rifument than they do in their natural ftate. 
It would be carrying this: refearch inte too 


long a detail to enter minutely into the de- 


fcription and cultivation of this principal 
- food of mankind. We {hall content our- 
felves with the following obfervations. 


* 


The gramina, as well as the other plants — 


- known and ufed by the Greeks and Ro- 


mans, are fo ill defined, that we cannot tell 


certainly what they made ufe of, or whe- 
ther thofe remain which they had brought 


to perfection, or whether they have been: 
- foft, and others have been brought anew | 
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from natural plants, which have been -va- 


ried from their natural ftate, fo as to pro- 
duce them. 


Bice can only be, cultivated i in warm cli~. 
mates, and in lands either altogether or 


nearly overflowed with water. ‘This grain 


* 


contains more nourifhment for its bulk than 
any other pure farinaeeous feed whatever. 
It has however a {mall quantity of aftringent 
matter mixed with the farinaceous, and be- 
tween the hufk and the feed there is a {mall 
proportion of fugar. Rice delighting in moif- 
ture, although the-crop be heavy, does not | 
exhauft the ground fo much as might be 
expected, 

Wheat, for its bulk, contains farinaceous 
matter next. in’ proportion to rice, and has 
the farinaceous matter more pure than any 
other feed, having the leaft aftringent mat- 
ter mixed with it, and very little if any 
fugar between it and the hufk. As it is the 
pureft and beft grain, fo it requires the 
ereateft labour in its cultivation, 
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The other fbeciés of grain may be confi- 
dered only as’ fubftitutes for tice and wheat, 
and are only cultivated for food, where 
wheat or rice will not grow, or where wheat 
exhaufts the ground to. fuch a degree, as 
that it is not capable of bearing fucceffive 
crops of it. We may except maize, which 
in moderately warm countries is eafy of 
culture, and produces large quantities of 
farinaceous matter, mixed however with 
- fuch aftringent matter as gives it fomewhat — 
of a difagreeable tafte, 


The farinaceous matter in the feeds of all. 
the gramina, is the fame as it is alfo in all 


other plants, and a of plants which 
pry it, | 


In the feeds of the gramina there are 
three fubftances, 'befides farinaceous matter. 
Sugar generally contained between the hufk 
and the cotyledon, or between the external 
hufk, which was formerly the flower, and 
the proper feed, confifting of the hukk, 
oe vis a and embryo; this fugar is moft 

| probably 
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probably: produced during the: flowering, 
and has not. been deftroyed ; it is in largeft 
quantity in rice and rye.. Secondly, a 
mucilage, which is very apt to fall into 
| fermentation, and which is in the largeft 
quantity in rye and barley, fo as to render 
. them fomewhat apter to fall into fermenta- 
tion. ‘Thirdly, an aftringent juice appa- 
rently fimilar to the ordinary aftringent mat- 
ter in other vegetables. 


That the farinaceous matter is the fame 
in all thefe feeds, and only mixed with 
thefe, other extraneous matters is evident, 
-becaufe thefe other fubftances may be de- 
ftroyed by fleeping the feeds either with or - 
without the hufks in water for fix or eight 
hours, pouring off the water, and applying 
frefh, and fo perfifting for fome time, until 
the other fubftances are wafhed off, or de- 
ftroyed by fermentation. The farinaceous 
matter remains folid, and ina fine powder, 
If the hufks were prefent and the whole be 
bruifed down and pafied through a, fieve, 
the farinaceous matter fubfides in the form 

of 
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ofa white folid fubftance, and may be fe. | 
parated from the water by fubfiding, filtra- 
tion and evaporation ; itis found to be the 
‘fame in all-its qualities from which ever of 
; thefe feeds, it is procured, and is ‘called 
ftarch. | 


--We muft not, however, confider ftarch - 
as farinaceous matter, abfolutely free from 
ay % 
any alteration, although there feems to be 
a very {mall degree; for thofe parts of it 
which have Andisarts any fermentation. 
are probably wathed off, along with the 
other extraneous matters mixed with it m 


the feeds. 


Another natural clafé of plants which | 
have been called legumina, plants having 
flowers which have been thought by fome 
_ botanifts to refemble a butterfly, and which 
by Linné are called, according to his whim- 
fical denomination of claffes, diadelphia de- 
candria, feem alfo deftined very much for 
the food of animals ; but all of them are — 
naturally unfit for the nourifhment of man- 


kind. 
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kind: By culture an aftringent matter, 
which is found in their feeds is deftroyed, fo 


that the farinaceous matter which they con~ 


tain is rendered fafficiently pure for ule; 
neverthelefs the fame culture produces in 
them a confiderable quantity of that muci- 
tage which is fo we to fall into fermenta~ 
tion. 


Perhaps this clafs of vegetables might 
‘not be cultivated fo as to ppirorduiee ripe feeds 
for food, if it were not for the advantage 
the farmer finds in taking alternate crops of 
them and the gramina. 


Nuts are feeds of trees generally, but fo 
various in their botanical diftinctions, that 
they cannot be claffed otherwife, than that 
there is an external hard covering, within 
which, when it is firft formed, there is 
fomething fomewhat refembling cellular 
membrane in an animal. Jn the middle of 
this is the embryo of the feed contained in 
a peculiar membrane, and in which is in- 
cluded.the embryo of the young’ plant after 

: ‘ths 
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- the flower is over. Within this membrane 

a white, and what has been called a milky. 
juice, is formed and contained. ‘This milky 
juice confifts of fugar mucilage, difpofed to 
fermentation, and probably expreffed oil; of 
this, however, I only judge by external 
appearances. That there is oil has not been 
clearly made out by any experiments that I 
know. of » and. I have never had time to in- 
ftitute a fet of experiments to determine the 
point. By degrees this milky juice thickens, 
increafes, and expands or. dilates the inter- 
nal membrane in which it is contained, the _ 
cellular membrane between it and the hufk 
being gradually compreffed, apparently killed, 
and rendered fibrous, until the membrane, 
covering what has now become two coty- 
ledons, generally is applied to the external 
hard coat, which we call the fhell. 


The cotyledons confift of farinaceous 
matter, mixed with a large quantity of 
exprefied oil, and fometimes a bitter juice, 
which has been held in fome cafes poifon~ 
ous, but, that itis, admits of very confider- 

able 
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able doubt. Effential oil is very often found © 
in large quantities, in the hufks of thefe 
nuts. It is a queftion whether it is not - 
alfo in fome inftances difperfed through the 


ii otyledons, but that i is not perfectly oe bie 
ve mined. ce 


The exprefled oil ‘contained in thefe nuts, 

has the property of preventing the other 
- matters from being wafhed off, in fuch 
manner as to form ftarch from them, by any - 
means I have hitherto been able to employ ; 
but their coagulability by heat, and other 
properties, fhow clearly that they contain a 
‘large proportion of farinaceous matter. 


There are many other feeds of vegetables 
of,various claffes that abound with farinas- ~ 
ceous matter, and which might be employed 
for nourifhment, if human induftry had 
exerted itfelf to cultivate them, as it has 
thofe which. I have now enumerated. The 
feeds of the cucurbitacee, fot inftance, 
contain farinaceous. matter in as pure 
a form as the gramina, and even might 
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vie with the beft of the gramina, as farch 
can be equally made from them; but the. 
quantity is like a drop i in the ocean. The. 
feeds of other vegetables vie with nuts in 

_ the mixture of farinaceous matter, and e 3 3 
preffed oil, fuch as, for-example, the ee 
of the poppy, which poflefs no part ofthe 
narcotic juice of the hufk in which they 
are contained. . 


: 


i 


Tam inclined to think that fruits of vege- 
tables alfo contain farinaceous matter, even 
apples, peaches, apricots, and more parti- 
cularly perhaps the bread fruit. But this 
opinion is but a conjecture, no experiment 
having been made to afcertain it. 


The items of fome vegetables, particu- 
larly of that natural clafs which is called 
'~ palmez, I alfo fufpect to contain farinaceous 
_ matter, a powder, according to the accounts __ 
which we receive -from the countries in 
which they grow, being beaten out of them, 
made ufe of for nourifhment, and formed 
into a fabftance we call fago; which, al- 


ee | 
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though it cannot be well determined with- — 
out opportunities which are not eafily pro- 
cured in this country, I have great reafon 
to conjecture to be the product of farinace- 


| ae matter. 


_ ‘The roots of plants of many claffes con- 
tain large quantities of farinaceous matter ; 
of thefe the potatoe contains it in the pureft 
form, and is emulous of the feeds of the 
gramina. - Befides the fatinaceous matter, 
it contains evidently a confiderable quantity 
both of fugar and that mucilage which is 


| difpofed to fermentation ; but it is void of . 


the aftringent matter which exifts. perhaps 
in the feeds of all the gramina, although not 
fo difcernable in’ wheat, rye, and barley. 


_ The other matters may be eafily wathed off, 


fo as to leave a farinaceous matter in the 


form of ftarch. 


There are fome roots, fuch as bunium 
bulbocaftanum, which are natives of this 
country, that have farinaceous matter nearly 


as pure as potatoes; but thefe do not grow 
wild 
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wild in a quantity fufficient to render them 
of account, neither have they been cultivated. 
Various other roots of different natural 
claffes grow in warm countries, with mo- 
derate cultivation, fuch as yams, {weet po- 
tatoes, &c. which contain farinaceous mat- 
ter in fuch quantity, as that the other fub- 
itances may alfo be wafhed away, and ftarch 
be left. ‘Thefe contain a larger proportion 
of fugar than thofe we have already men= 
tioned. ; 


Thefe are the fources from whence 
farinaceous matter is obtained for nourifh- 
ment. 


There are feveral fubftances which are 
contained in a variety of different vegetables ; 
which, neverthelefs, when extraneous mat 
ters are feparated from them, fo that they 
are obtained by themfelves pure, are found 
-to be the fame {pecies of matter. Thus it 
is the fame fugar which is contained in all 
plants. It is the fame blue matter which | 
affords, with a mixture of yellow, the green 
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in the leaves of all vegetables. So from 


whatever fource farinaceous matter is de- 
rived, it has always the fame properties. 


~ Ft confifts of a mucilage, combined with 
water fo as to form a folid. It feems to 
be depofited in very fine particles in ex- 
tremely {mall cells, as appears by the. fine 
_ powder it eafily falls. into when ground in a 
mill. If it was an uniform folid, the 
etinding would by no means produce fo fine 
a powder. When the cells are deftroyed 
by foaking it in repeated waters it falls into 
an extremely minute powder, without much. 
trituration, which it could not do if it was 
in a folid mafs; as in that cafe the out- 
fide only would be foftened or diffolved. 
Ic is hardly foluble in water heated to lefs 
than’ 100° of Fahrenheit’s thermometer, 
excepting fome fermentation’ fhould “take 
place in it. It diffolves in water in a heat 
from 160° to 780° forming a vifcid folu- 
tion.. An heat above 180° coagulates it, 
whether it be applied to the farinaceous 
_ matter immediately, or whether it be ap-_ 
| ; plied 
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plied to. a folution of it in water. It dif- 
folves by long boiling in water after itis 
coagulated, and now forms a {olution not 
near fo vifcid, adhefive, or tenacious, as it 
_ does when-diffolved ‘in a lefs heat than is 
fufficient to coagulate it. - 

Farinaceous matter is perhaps the princi- 
pal nourifhment of mankind; and not only 
of mankind, but of other animals whofe 
organs of digeftion approach near to thofe 
of the human {pecies, 


Yet men do not ufe this fubftance with- 
out preparation, even after they have had — 
the necefiary labour of cultivation; for in 
all countries, where fire can be oun 
with any tolerable eafe, they have always 
coagulated it by heat, and fometimes more 
firmly by alkohol, alum, and other :fub- 
ftances, which have the power of coagula- 
ting it as well as heat. 


The next fubftance taken from vege= 
_ tables, which men ufe for nourifhment,. is 
fugar, 
Ha This 
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This. fubftance is found in every vege- 
table, excepting the fungi, if they be vege~ 
tables. It muft alfo be obferved, that there 
is no evidence of its being contained in 
lichens, mofles, or algi,’ although from 
their tafte one would be led to believe that 
it is alfo contained in thefe. I have pro- 
cured pure fugar from a great variety of the 
different claffes of plants: from the gramina, 
liliacea, plante, palme ; from trees, fhrubs, 
and herbaceous vegetables ; from each of 
them of various natural claffes, fo that I 
have no doubt but it ena ue Ss iy from 
all of them. | | 


The ‘procefs is eafy: take any of the 
parts of an-annual which are growing; or 
in’ a perennial take the juices at the time 
it is making its annual fhoot; the quantity — 
of juice to be collected muft be feveral gal- 
lons, mix it with an equal quantity of a 
faturated folution of.lime in water ; boil 
them together brifkly, taking off the fcum | 
as it rifes, until the heat of the boiling 
liquor is 234° of Fahrenheit’s thermometer ; 

etolet. 
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Jet it cool flowly, and cryftals of fugar will 
often be found at the bottom. — If they are 
not, mix the mafs with the fame quantity 
of the lime water, and evaporate it again : 
if cryftals of fugar are not now formed, the 
‘mixture and evaporation are to be repeated, 
and the evaporation continued till the heat 
is from 244° to 246°. It is immaterial that 
the boiling fhould.go on very quickly. 


But although fugar is thus found in all 
vegetables, yet its fources for the purpofes 
of food are not very general, being confined © 
principally to grapes, figs, dates, and fome 
other fruits. Fruits indeed in general con- 
tain fugar ; many of them in fufficient quan- 
tity to afford confiderable nourifhment. But 
the three fpecies which I have- enumerated, 
are thofe on which many perfons live almoft 
entirely, the fugar being nearly their only 
nourifhment ; as dates in fome of the Afti- 
can provinces, grapes in fome parts of Por- 
tugal and Spain, and figs in parts of Greece, 
and the Grecian iflands. Ido not fay that 
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in thefe countries all the inhabitants live 
wpon thefe fruits alone, but many do. 


In.thefe fruits there are mixed with the 
fugar the vegetable mucilage, prone to fall 
into fermentations itfelf, and to carry the 
fugar as well as other matters along with it 
into fermentation, as appears clearly, by 
taking a folution of pure fugar, and a quan- - 
tity either of the juice of the fruit in its 
recent flate, or an infufion of it when dried, 
and putting them under the fame circum- 
ftances, i.e. in a heat of g5 degrees, and a 
moderate expofure to the air ; we find that 
the recent juice or infufion of the fruit will 
enter readily into fermentation, while the 
folution of the pure fugar will remain un- 
altered. : 


Both farinaceous matter and fugar are con= 
tained in the roots of umbelliferous plants,and 
receptacles of the flowers of the fynginefia. 


Sugar when purified, that is, feparated 
from all extraneous matter, is a mucilage, 
capable of combining with water fo as to 

eee | form, 
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form cryftals; which are readily foluble in 
nearly half their weight of water, in a heat — 
of 50° of Fahrenheit’s thermometer, form- 
ing a vifcid folution, which is readily diffu- 
‘fible through any quantity of water, in t any 
heat the water will bear. 


Exprefied pa Sroeic in vegetables are alfo” 
capable of being digefted. The feeds con- _ 
taining them, ihe efpecially nuts, -are in 
many inftances the principal food of the in- 


habitants. of a country, as cocoa nuts. for ; 


inftance, both in America and i in’ the Eaft. 
It is true that thefe feeds likewife contain 
farinaceous matter; but then the farinace- 
ous matter is not nearly in fuch proportion 
as to give nourifhment alone in the quantity — 
made ufe of, 


I fhall. have occafion to bring forward . 
this fubject more fully afterwards, 

The next fubftance which is found in ve- 
getables, capable of giving nourithment to. 
-mankind, is ee 
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Under the name of gum almoft all vegeta- 
ble fubftances have been fometimes included 
which are perfeétly colourlefs, infipid, and 
- anodorous in.themfelves ; and which, when 
the juice of a plant oozes out naturally, upon 
the water’s evaporating, leave’a {clid which 
is infipid, inodorous, and colourlefs, and 
diffolves in water fo as to form a vifcid fo- 
lution. But of thefé juices and fubftances 
there are feveral which do. not agree. Gum 
tragacanth for inftance, having many of the 
properties of farinaceous matter. Thofe 
_ which I mean to take notice of at prefent, are 
gum arabic, feneca, cherry-gum, and others 
which are fimilar. | . 


~. 'Thefe, when found aaturally in the plant, 
are combined with water, forming a folu- 
tion of a vifcidity in proportion to the con- 
centration of their folution. They are not 
coagulable by heat, as-is the cafe with gum 
tragacanth, and others of that kind. They 
are, however, coagulable by fome applica- 
tions, fucha_ lithargyrus acetatus, They 
differ from the mucilage difpofed to fermen- 
tation, and the mucilage which prevents fer- 

mentas 
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mentation at leaft in this quality, that they 
have neither the one nor the other difpofi- 
tion. 

This mucilage is no where cultivated for 
food, or even colleéted ; fo that we fhould 
be apt to confider it.as incapable of afford 
ing any nourifhment, if it were not that it 
has happened that the caravans croffing the 
fandy deferts of Africa, over which they 
have brought gum feneca, have in many in- 
ftances loft their way, exhaufted their pro- 
vifions, and been obliged to live on this 
gum for many weeks, having nothing elfe but | 
water alone, and that even very fparingly ; 
but we know that a man can hardly live 
without food for more than ten days. 


Another colourlefs mucilage is contained 
in almoit all vegetable juices, which is not 
only in itfelf very apt to fall into fermenta- 
tion, but is alfo extremely powerful in lead- 
ing other vegetable matters into fermenta- 
tion, as I have already talag notice of. 


y 
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This mucilage I have’ never been able to 
{eparate by itfelf, fo as to inveftigate its pro- 
perties ; nor have I been able to determine 
whether it be a digeftible {ubftance or not, 
But it has powerful effects in the digeftion 
of every fubftance with which it is mixed, 
,and which I fhall have occafion to notice 
afterwards. ; 

It is contained in every vegetable, and in 
_ every part moft probably, but more parti- 
cularly in the root, or what is the fame, the 
ftem of perennial plants, when the annual 
{hoot is juft about to-be pufhed.out ; in the 
growing part of all vegetables ; in se: flower ; 
and in that pulpy fubftance which enve- 
lopes the feeds and fruits. It is alfo in. 
larger proportion in particular natural clafles, 
fach as the cruciform plants, or according 
to Linne’s whimfically named fyftem, tetra- 
dynamia, and fome others. 


But there is alfo another mucilage, which 
is the very reverfe. It is likewife com- 
bined with water in the vegetables contain- 
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ing it ; but when it oozes out from a wound 
feems rather to concrete, and. become. folid 
by evaporation, as may be feen on breaking 
an unripe cucumber, and letting its juice 
ooze out. This fubftance refifts fermenta- 
tion ; whether it be digeftible or no, Ialfo 
have not been able to determine; moft pro-~ 
bably, however, it is, fince unripe fruits of © 
the cticurbitacea are cult ivated in. fome 
countries, as a principal part of the nourifh- 
ment for a certain feafon of the year. | 


- The next fubftance which we may fufpec 
to be found in vegetables, and to be digef= . 
tible, is native vegetable acid. But there ~ 
are no good grounds for determining whe- 

ther it be or not, only that it feems, as far as 
3 experiments loofely as they have been made 
in many points of medicine fhow, to pre- 
vent the fea-feurvy, when men have been 
obliged to live on falted animal food.» 


The fungi are a clafs of fubftances which 
fome have rather confidered as animals ‘than 
vegetables. sth Arce have folids not 
: at 


[': 412 J 
at all fimilar to thofe of any other vegetable, 
if they be vegetables. They are to be clafled 
as food at leaft, certainly with animals.) 


Thefe are all the fubftances which are 
‘found in vegetables that appear capable of — 
giving nouri{hment to mankind, or even to 
have any power over the digeftion, excepting 
by their effects on the organs of digeftion 
confidered as alive. For in the firft place, 
the fibrous and membranous parts of vege~ 
tables are clearly not digefted, let them be 
ever fo tender or foft. That they are digef— 
tible by other animals I have already fhown: 
I need only here point out what occurs to 
every man’s obfervation, that they pafs 
through the inteftines without being decom-. 
pofed ; and never form in any country, or 
in any nation, any part of the food ; other- 
wife why thould many rude nations, fuch 
as the Indians, inhabiting feveral parts of 
America, be hardly able to keep up their 
tribes, when they have plenty of trees and 
grafs to feed upon, if thefe would ferve for 
nourifhment. It would then be no inhu- 
manity to fend a colony to drive a part of . 

| mankind 
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mankind fo wretched, as hardly to be able 
to fubfift on the fhell-fith that are thrown 
_ upon their fhore, into the inland partof their’ 
country, where there are plenty of grafs 
and trees; if they could but feed upon them. 
But fuch food cannot be digefted in the 
human ftomach, in confequence inevitable 
deftruction and devaftation muft.fall upon. 
that race. 


There are various mucilages contained in 
vegetables, which have medicinal proper- 
ties, and are never ufed as food. | 


It is true that fome plants, naturally en-- 
dowed with juices totally repugnant to the 
human body, neverthelefs by human induf- 
try have been cultivated fo as to deftroy their 
noxious qualities, and render them proper 
for food, fuch as lettuce, cabbage, &e. 
But then the fame culture abfolutely de- 
ftroys thefe juices which would be detri- 
mental. : 


There are alfo many medicinal fabftances 


found in vegetables, Thefe might ac upon 
the 
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the ftomach as medicines, and afterwards be. 
digefted and afford nourifhment. But this : 
does not appear to be the cafe, for they feem _ 
- to pafs through the fyftem unaltered: jalap 


for inftance given to the mother, will purge - 7 
the infant. The aftringent juice of madder _ : 
enters into:the blood-vellels, fo as to colour * 


the bones. 
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afford nourifhment to, mankind, and may 
be efteemed not only at fir fight, or on 
flight inveftigation, to have in fees infi~ 
nite variety as food, but even on more mature 
and perfect attention to them, they do not 
appear to be fo eafily reduced to their fimple 
fpecies, as vegetables. However, I muft 
endeavour to difcriminate the feveral different — 
fubftances found in animals and proper for | 
food, .or capable of being digefted.. : 


‘Gabike the firft place, the folid fibres of ani- 
mals differ very little in their properties, as 


far as they can be inveftigated chemically. 
They — 


Makers | 
‘They all confift of a mucilage, combined 
with water, for the calcareous earth and 
_ ealx phofphorata which are found in bones 
are only depofited in interftices. © This 
feems alfo true of -the thells of fithes, al- 
though in thefe the calcareous earth is in 
‘much larger proportion. In fo far as it is 
contained in either, it certainly gives no 
nourifhment to: the human body.. When 
thefe fubftances, therefore are digefted, it 
is the fibrous, or membranous, or cartila- 
ginous parts which give the nourifhment, 
The folids which give nourifhment, ‘there~ 
fore, as I have faid, confift of mucilage 
and water, The mucilage is combined 
with the water in fuch manner as to 
form a folid, not diffufible through more 
“water, if it be applied in a moderate degree 
of heat, without a fermentation taking 
place. -They are all coagulable by heat, as 
well as by many other applications. When 
freed from all extraneous matter, they are 
colourlefs, infipid, and inodorous. There 
are many other chemical properties in which 


they - 
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they alfo agree ; fuchas yielding, ona diftil- 
lation by themfelves, which has formerly. 
commonly been called chemical analyfis, _ 
empyreumatic oil of the fame kind, vola- 
tile’ alkali, water, gas, inflammable air, 
&c. Yet they differ very much in their 
-eafinefs of digeftion, which feems to arife 
either from their confiftence, readinefs of - 
folution, coagulation, or readinefs of en-— 
tering into fermentation, as I fhall have.an 
opportunity of ftating afterwards. 


Allanimal fluids confifting of coagulable 
mucilages and water, feem alfo capable of | 
being digefted. Thefe however, are more 
various than the folids of animals. 


The vanes ofetine diferent parts of 
the blood, and of the other fluids of the 
human body, I have inveftigated to a 
certain degree long ago, and _publifhed 
the refults of my experiments in the 
Natural Hiftory of the Human Body. 
There can be no doubt, but that thefe 
may, be digefted and afford nourifhment ; 
| but 
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’ but fo inhuman a practice as employing them 
for food is fortunately nearly. banifhed from 

- the earth. ; 


he. Auida, of pothice animals differ: but 
very little from thefe’ in their chemical 
properties. 


Firft then. there ate the red particles. of 
the blood, and fimilar particles in the blood 
of fome animals excepting that they are not 
_red. As thefe have never been feparated — 
from the other parts .of the blood, and given 
by themfelves, we cannot fay that they are 
certainly capable of being, digefted; the 
__ probability however is great. 


The coagulable lymph, afubftance which 
becomes folid on extravafation, is certainly 
__ capable of giving nourifhment. 


Theferum, confifting of a coagulable mu- 
cilage and water, is another part of the blood 
which is alfo capable of affording nourifh- 
ment. There have been authors, who 
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from a hafty conclufion from experiments 
which they have not feen, have confounded 
this fubftance with the coagulable lymph: 
but it is not my bufinefs to enter at prefent 
on that fubject. | ) 


_The white of an egg is perfectly fimilar 
in all its qualities to the ferum of the blood 
confidered feparately ; for what we ordinarily 
‘call the ferum, is the ferum properly fo 
‘called, and the folution of putrefcent mu- 
‘cilage and neutral falts, neither of which 
‘yield any nourifhment. 


The mucus, whofe properties I do not 
repeat now, is. not proved to afford nourifh- 
ment to man; although being a colourlefs 
and coagulable mucilage, we have great 

‘reafon to believe it may, as we have alfo of | 
all other colourlefs and coagulable mucilages. 
The yolk of an egg undoubtedly is capable 
of digeftion in the human body ; moft pro- 
-bably, however, it. has its colour from its 
effential oil: it is likewife a coagulable mu- 
cilage combined with water.. 
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' It appears clearly that the poifonous juices 
of feveral animals, which when they are 
infufed into a wound, prove almoft inftantly 
fatal, may neverthelefs be thrown into the 
ftomach, not only of many other animals, 
but even alfo into the human ftomach, with- 
out the fmalleft detriment. I myfelf knew 
a black fervant of Mr. Pitt, an Indian mer- 
chant in’ America, who was fond of foup 
_ made of rattle-{nakes, in which the head, 
without any regard to the poifon, was boiled 
along with the reft of the animal. - 


‘The expreffed oil of animals gives nourifh- 
ment likewife undoubtedly ; but as I have 
faid before, I referve the treating of this 
fubject till afterwards. 


Thefe then.are the fubftances, and their 
various properties, which are employed to 
form the fluids and folids of the human 
‘body. 


Thee {ubftances in the organs which I | 
have defcribed, and with the admixture of 
| I2 the 
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the fluids which I have alfo enumerated, are 


converted into chyle; which. is. afterwards 


formed into blood. 


It is not poftible, without the cruelty of 


the Perufian altars, to inveftigate the pro-. 


perties of human chyle by experiment. . But 
in as far as experiment has as yet been car- 
ried, the chyle of , quadrupeds, a natural 


clafs of animals.in which it is neceflary that 


we fhould rank manikind-as far as he is not 
improved by culture, have chyle fo fimilar 
as not to be diftinguifhable, not even in na- 


tural clailes the moft oppofite to one ano-. 
ther in ther food, ftructure, or habits of 


life. ° The chyle of a dog or of a wolf dif- 
fers in nothing, as far as can be obferved by 
any experiment which has hitherto been 
made, from that ofa fheep.or of anox. I 
do not recite the experiments I have made 
myfelf, or that have been made by others 
on this fubject, it would run thefe leGtures 


into an unneceflary and ufelefs length, but > 


they agree together perfectly in'as far as ex- 
periments have been carried, 


ad 
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The chyle confifts of three parts ; a part 
which is fluid and contained ini the latteals, 
but coagulates on extravafation. Whether. 
the veffels act upon it fo as to prevent it 
from coagulating ; thatis, fo as to keep it 
diffolved in water and fluid ; or whether the 
fluid itelf is alive, and coagulates by death 
in confequence of extravafation, is an argu- 
ment which I fhall. not here enter into. 
The fecond part confifts of a fluid which is 
coagulable by heat, ‘and in’ all: its-properties 
that have beer obferved is confonant to the 
ferum of the blood. ‘The third part can- 
‘fifts of globules, which render the whole 
white and opake. Thefe globules have 
been fuppofed by many to be expreffed oil ; 
but this has not been proved. ‘Neither has 
it been perfectly demonftrated that fugar is 
contained in the chyle, although it has been 
_ made very probable.. What renders  thefe 
points difficult to determine is, the very 
fmall quantity of chyle that can be collected 
from any animal, not more than an ounce | 
or two, at the very moft, from one, even of — 
the largeft animals. However, the part 

coagulating on extravafation, the part agree- 
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ing with ferum in its qualities ; the globu- 
lar part, which in fome animals, but not in - 
quadrupeds, -exifts without giving whitenefs 
to the chyle alone, or along with fugar, 
form the effential parts of the chyle. 

A great many fubftances may enter the 
laéteals along with the chyle, even folids: 
reduced to fine powder. When indigo has 
been thrown into the inteftine of a fheep, I 
have feen the chyle rendered quite blue: 
now indigo is not foluble in water, but is a 
folid reduced into a very fine powder. So 
mufk gets into the chyle giving it a 
ftrong {mell, and a great variety of other 
fubftances of ‘various colours, various 
taftes, and various {mells, each of them 
giving colour, or tafte or {mell, to. the 
chyle. Neverthelefs the laGteals feem to 
poffefs fame power of rejection, fince green 
vitriol, either exhibited along with the food, 
or thrown into the inteftine after the animal 
has been opened while chyle was forming 
and abforbing, gives no colour on infufion 
of gall being applied to the chyle; nor if — 

6 fips | _ galls 
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galls be thrown into theftomach along with 
the food; or if an infufion of them be in 
like manner thrown into the inteftine, when 
an animal is opened during the time that 
the chyle is flowing into the latteals, do 
they give any colour upon a {olution of green 
vitriol being applied to the chyle ; the galls 
might be fuppofed to be digefted, but the 
green vitriol could not ; neither can we well 
believe that the galls could be digefted when 
thrown into a portion of the jejunum of 
about a foot in length tied at both ends. 


-'The laCteals, therefore, would feem to 
be-ready to take in many things not digefted, 
but not all, One would be difpofed to be- 
lieve that what. was injurious to the fyftem 
would be rejected by this power ; yet when 
we. confider the great reafon we have to be- 
lieve that cantharides, mercury, and many 
other. fubftances are abforbed by them, 
which certainly arein many cafes deleterious, 
‘we cannot well ground any doctrine on grees 
vitriol and galls not being abforbed, 


I 4 | The 


[ 124 J : 

The fubftances which I have above point- 
ed out to be the effential parts of the chyle, 
are totally different in all their properties — 
from farinaceous, matter, as well as. the 
‘greateft part of the other fubftances em- 
ployed for food: . A change confequently of 
the properties of the fubftances employed for 
food mutt take place in the organs of di- 
geftion, fo as to convert the food into thefe 
different fubftances eflentially contained in 
the chyle. 


THE PROCESS BY WHICH THE FOOD is _ 
FORMED INTO CHYLE AND BLOOD. ° 


I come now, therefore, to confider what 
is the procefs by which this change is' pro- 
duced, and by which the fubftances em- . 
ployed for food lofe their qualities, and 
acquire the properties of the effential parts 
of the chy le. 


A fimple particle of matter confidered i 
7 ittelf 3 is allowed by all basta or in 
x Roe other 
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other words, it cannot be conceivéd: but 
that a fimple particle of matter by itfelf is 
perfectly inert and incapable of change: .. It 
may feem to you;-Mr. Prefident, and the 
reft of this learned audience, and even to 
the leaft informed man of any who have. 
éntered into the paths of fcience, that this 
propofition is fo true, fo uncontrovertible, 
‘and fo. generally admitted, that it may be 
impertinent for me to bring it forward to 
_ ground upon it any argument in the confi- 
deration of digeftion. . Yet, neverthelefs, I 
muft obferve, that moft of thofe who have 
treated this fubje@, feem very. mach to 
have forgotten, this maxim. 


A fimple particle of matter remaining 
the fame; a fubftance cannot acquire new 
qualities, unlefg the Almighty fhould pleafe, 
by his all-powerful..will, to: change . its 
"effets on other particles of different {pecies. 
Two particles of matter,. therefore, of the 
fame {pecies muft have exactly the -fpecific 
properties of one, only that the two will 
have. them, if both, their powers,can be 

19 exerted 
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exerted on a third body at once, a double 
effet. But that effect can only be more 
forcible, not different, Jf we were to add — 
a third, or a fourth, or an innumerable 
quantity of particles, the properties would 
{till be the fame, and only, if capable of be- 
ing applied together, of greater, but not of 
different effect. A grain of lead being pro- 
jected by the force of gunpowder, may’ 
penetrate the integuments of the head, but 
not the fkull; but if four hundred and 
eighty grains are made into a fphere, and 
"projected by a proportional quantity of the 
fame matter, it will overcome the refiftance 
of the fkull alfo. If the ball confifting of 
four hundred and eighty grains be divided 
into balls confifting of a grain each, each of 
thefe balls will {till have the power of pe- 
metrating, though with lefs force, and 
therefore will be ‘capable only of pene- 
netrating through bedies making Jefs reo 
fiftance. In like manner any larger or 
“fmaller mafs of matter of any {pecies 
will have the fame properties exactly, only 
that thefe properties, when they can be ex- 

~ Hie -erted 


- 


[i rane} 
erted together, will have greater effect in a 
large mafs than in a {mall one, - 


Let us take another exemplification of 
this fubje&t. Suppofe that we havea quan- 
tity of matter which is perfectly blue, every 
particle of it is blue; the blue rays of light | 
which it reflects or tranfmits, {trike the 
eye each with no other colour but perfect 
‘blue; it is feen more perfe@ly when there’ 
are feveral rays thrown from feveral particles 
fo as to be formed on the retina at once; - 
the fubftance imprefling the mind with a 
ftronger idea of a blue colour when the 
particles are numerous. * But let us {uppofe 
for a moment that there is only one point 
in the retina fenfible to light, then one par- 
ticle of the blue fubftance reflecting one ray 
of blue light, would appear as blue as any 
mafs, however numerous its particles might 
be, if the refle&ting furface did not direct 
every ray to that point asa focus. 


In dike manner the fmalleft particle of 
vitriolic acid will have a difpofition to affect 
“i 3 the 
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the tongue fo as-to give! an acid tafte, al- 
though the effect may be fo faint as not te 
be perceived. But the impulfe of a num- 
ber of particles ating on different parts of © 
the tongue at once, will, by their accumu~ — 
lated powers, produce a fenfible effect. So 
the {maHeft particle of vitriolic acid which 
can poffibly, or does actually exift, will 
unite with a particle of iron fo as to form 

green vitriol. AP 


_ Divifton,. therefore, unlefs it be fuch as 
feparates two particles of different {pecies of ; 
matter chemically combined, cannot change 
the properties of one {pecies of matter fo as’ 
to form it into another. 


Although this dodtrine is obvious and 
“univerfally agreed to, yet it has been by no. 
means fo held up tolight by thofe who have 
treated on the fubjeét of digeftion, as at all 
to govern the reafonings which have been: 
held with regard to it; I fhall, therefore, 
Mill put it in another light. 


. No 


EF ago 


No mafs of matter confifts ‘of one folid, 


es tues perfectly compact body of matter 5 


. it did, and remained unbroken, it would be 
always of the fame bulk.in every circumftance. 


Moreover, theattraCtion of gravity being in 
all matter according to the quantity of mat 
ter contained in any mafs, without confidera- 
tion of the interftices, as has been proved by 
experiments.on pendulums, the quantity of 
matter in a mafs is according to its {pecific « - 
gravity. Now, if any, {pace was quite full © 
of matter, the mafs would be always in 
fpecific gravity equal to the fame bulk of 
any other {pecies of matter, which is not the 
cafe; therefore-a mafs of matter confatts of 
- matter and, interftices. 

Further, if we take any mafs of matter 
and expofe it to a greater degree of cold, it 
contracts. If the particles of matter touched 
in any one direction, they could not come 
nearer one another in that direCtion, there- 
_ fore the contration would not be equal and 
uniform. But the contraction of any body, 
when it is eq ually cold, is exactly equal and 

uniform 
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uniform in all directions ; confequently the 
- particles of matter contained in a mafs come 
nearer, and therefore do not touch oneanother 
in any direction ; therefore, the matter con~ 
tained in a mafs is in feparate particles, not 
touching one another in any direCtion. 


A particle of matter muft be confidered in 
itfelf perfectly hard, becaufe it cannot be pref- 
fed into a lefs fpace. If we have any idea of 
matter at all, the firft and moft abfolute 
quality of it is.to occupy compleatly and 
fully the {pace which it is in, admitting no 
other matter within that fpace. It is alfo 
moft perfectly inflexible, for it could only 
be bent by one part of it being feparated from 
another, at leaft in all pene except. thofe 
lying in one line, 


-Maffes of matter, therefore, confift of a 
number of fmall particles not touching one — 
another in any direction. When, there- 
fore, one mafs of matter acts upon another, 
the particles of one mafs are not brought into 
contact with the particles of the other mafs. 
if, therefore, one maf{s of matter fhould divide 

| another, 
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another, it muft ad by an attraCting or re~ 
pelling power. That is, if I apply an iron 
wedge to fplit a piece of wood, the edge of 
- the wedge does not touch the wood, con- 
. fidering touch in a ftri@ fenfe; but one fide 
of the wedge, if the edge be a true line, 
repels one part of the wood to one fide, and 
the other fide repels the other part of the 
wood the other way, and fo feparates them 
“from one another. 


The idea which I have juft laid down 
‘of mafies of matter being in. particles quite 
‘feparate from one another, like many others 
‘which have perhaps originated with me, or. 
perhaps with others that have not come to 
my knowledge, having crept through Eu- 
rope, has occafioned another idea to be pro-. 
pagated on this fubjeét, the imagination of 
mankind not always correCting itfelf by the 
itriG: powers of the judgment. Some have 
fuppofed that matter confifted of attract- 
ing and repelling points, not confidering 
that a point is nothing, and of which, 
therefore, nothing can be predicated, or 

Ph. nothing 
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nothing can thave no qualities. | It is the 


reverfe of another imagination, viz. that 
matter is mind, which we fhall leave at 


prefent to be difcuffed by metaphyficians, 


whofe arguments, like a circle, have: ng. 


end. 


A mafs of matter, therefore, confifts of 
fimple particles, every one of which has 
the exact determined {pecific qualities that 
the whole mafs has, 4s far as thefe qualities 
difter from any other {pecies of matter ; for, 


as. an example, one fingle particle of water — 


chas exa@tly the fame qualities that any other 

_fingle particle of water has, and equally 
exerts them when it is put into a fituation 
in which they can be exerted. 


Dividing, therefore, any of the fubftances 
we employ for food into its {mallet poffible 
_parts or particles, cannot alter its qualities 
-in the {malleft degree, fo far as it has {pecific 
“properties. The {malleft. particle, there- 
fore, of farinaceous matter, fuppofe that 
it was divided into its fmalleft particles, 

cannot 


4 


| 
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cannot have a different property or properties 
from thofe of farinaceous matter, and can- 
not therefore, by divifion, be converted into 
that part of the chyle which coagulates on 
extravafation, nor that part which is coagu- 
lable by heat, nor that part which we find 
in globules, much lefs into all thefe three 
parts ; yet it is aCtually in digeftion con- 
verted into all the three. That trituration, 
or dividing the food into {mall particles, is 
the means of converting food into blood, is 
an opinion perfe&tly impoffible ‘to be true, 
and therefore not worth fearching after by 
other experiments or arguments than thofe 


I have adduced. ; 


Modern times are thofe of experiment. 
It is true that all our knowledge of every 
thing whatever muft arife from experiment 
only, that is, from the evidence our fenfes 
give us of what appearances nature, in 
other words, the creatures of the Almighty, 
give impreflions of. Some of thefe impref- 
fions are received from the ideas that arife 
from things not at all under our dominion, 
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or from circumftances which he governs 
himfelf. .'Thus,: for example,» a man: fees 
a tree lofe its leaves in the autumn, fees 
them renewed in the fpring, anda new 
growth take place during the fummer; he 
fees the bloffoms open in the fpring, thefe 
he finds followed by fruit, which if it falls 
into the earth, he finds capable of pro- 
ducing new trees of the fame fpecies, or he 
fees it gathered by animals and affording 
nourifhment. In this mode ‘of acquiring 
knowledge man is totally paflive ; he did 
not contrive to make leaves fall i in the au- 
tumn, and be re-produced in the {pring ; he 
did not contrive to make new wood grow in 
the fummer, nor that bloffoms fthould open 
that the feeds fhould be impregnated with 
the embryo; he did not contrive that the 
fruit thould grow, nor did he teach animals 
that it was fit for their nourifhment. What 
knowledge is acquired by attention to thefe 
natural circumftances has been called obfer- 
vation. Itis indeed a contemplation of the 
* benevolence of thé, fines to give nou- 

—) tith- 
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_ rithment and sd to all a inhabitant 
of the earth. | 


The minds of mankind, not fatishied with 
their powers of obfervation of what. paffes 
in this earth, but being forced even for their 
own fubfiftence to exert themfelves far be- 
yond the brute creation, are neceflitated to 
make a farther enquiry, and that with a 
Jabour beyond the contemplation of the be- 
-nevolence of the Almighty. To thofe 
creatures who have only this earth to exift 
in, food and raiment are provided without 
Jabour or attention during the fhort period 
of their lives. It is not fufficient for the — 
farmer to look where grain grows naturally ; 
it is neceffary to try, with an infinite 
variety of applications that may be made to 
the ground, to produce crops fuperior to 
thofe which would arife in it without any 
cultivation. It is neceffary for the hunter 
not- only to obferve the natural hiftory of 
wild beafts, but alfo to try. by what means 
he can engage them to fall into his toils. 
It is neceflary for the fiftherman, befides 
K 2 admi- 
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admiring the multiplicity of fifh, to be 
able to contrive eicher to entangle them or 
furprife them into his nets. It is neceflary 
for the fhepherd to ‘try by what means he 
can inereafe his flocks, fo as to produce 
greater numbers than would naturally be 
propagated. It is neceflary that man fhould 
try to procure better defence from the in- 
clemency of the, weather, than the caverns 
and other hollows of the ground which na- 
turally offer themfelves. So, and in many 
other cafes it is neceflary for mankind, not 
only to contemplate thofe things which hap- 
pen naturally; but likewife he is conftrained 
to form projects of his own, and to contrive 
means of putting both mind and matter in 
circumftances foreign to what would natus 
rally arife in them, and contemplate the ef- 
fects; and: this we call experiment. 


Obfervation then, and experiment, are 
the fources of all the poling of man-- 
kind. phigh | 
Man feems to have a degree iv. sii im- 
plasited 3 in his nature, which prompts him 
con- 


Lee 
conftaitly to confider himfelf as. being far 
fuperiof to what he actually is, and which 
inftinét is the fureft proof’ that he is to be: 
very fuperior indeed. But as all the virtues 
of mankind are balanced by oppofite 1 imper- 
fections, the pride of experiment has in 
many inftances thrown {cience ‘into confa- 
fion, inftead of forwarding it. An experi- 
iment to prove a thing otherwifé demonftras 
ble is totally fuperflaous; gnd not only 
fuperfluous, but fallaeious. It is perfectly 
cléar, that if a tube be filled; ‘and kept 
conftantly full of 2 fluid, and ‘placed ‘per- 
pendicularly, having three equal holes 
pierced through: it, and that one fhall be in 
the middle of its height, the others at an — 
equal diftancée from it above and below, that 
the fluid flowing through thefe holes fhould 
all be carried to. an equal diftance. - Yet 
upon trying the experiment, ‘it never fuc- 
ceeds ‘without manageinent, becaufe of the — 
imperfection of the workman, and materials. 
Experiment, therefore, is often employed 
only as illuftration, and not as a ES 
of {cience. | 
| K 3 This 
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This digreflion perhaps was not neceflary 
to confute the idea that’ trituration could 
have any effect i in changing food into:chyle, 
if it were! not to excufe myfelf from, taking 
notice of the futile, unneceflary, and i incon- 
clufive ground that) {ome modern authors 
have taken for the explanation of this fub- 
jJeCterscal conclude the argument with this 
affertion,. grounded, on, what I have now 
faid, that if any or. either of the fubftances 
employed as food .were: divided into their 
{malleft poffible particles, they would re- 
main fulljin all their f{pecific’ properties: eX 
actly, the. fame as they were| when they were 
thrown. into the ftomach, and would never 
be conyerted either into chyle, or into blood, 
‘That-no. experiment, or courfe of experi- 
ments can be made.to. render this propofi- 
tion more or lefs evident, and that there- 
fore all the experiments which have .been 
made with regard to. this propafition: are 
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J come in | the next place to ities ano- 
ther idea which has been held with regard 
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to the operation which goes on in the digef- 
tion of the food, to wit, that there is fome — 
menftruum found in the ftomach, which 
unites with the fubftances employed for 
food, and forms the different effential parts 
of the chyle. That is, for example, that 
farinaceous| matter is capable of uniting 
with fuch menftruum, fo as to form the 
part coagulable on extravafation, the part 
coagulable by heat, and the part which ap- 
pears in a globular form. 


. This opinion is. undoubtedly a poffible 
one, and can only be determined to be true 
or not: by experiment; for, there may be 
either three menitrua in the ftomach, which © 
may unite with farinaceous matter, fo as to 
form. the three , different compounds . of 
which the chyle confifts, or there being one 
menftruum, it may unite in different pro- 
portions with the farinaceous matter fo as to 
form thefe fubftances. »As muriatic acid 
and mercury are capable of forming corro- 
five {ublimate and calomel, the acid and the 
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mercury being in different proportions in 
the one'and in the other. 

Farther, the-three parts of the chyle may 
be contained in the farinaceous matter ; and 
the compound may be fuch as that there 
may ‘be a fubftance found in the ftomach 
_which may unite with one of the elements 
of the farinaceous matter, and fet the three 
_ parts of the chyle loofe. 


There is one obfervation I here beg leave 
to make with regard to a’ mode of reafoning 
which has been too often adopted in phyfio= 
logy and medicine, to wit, that it has fre~ 
quently been thought fufficient to prove that 
a thing was not impoflible, in order to afcer= 
tain its a@tually-being true, © Thus, for in- 
ftance, it has not been proved, or attempted 
to be proved by any experiment, that there 
is any fubftance found in the fomach ‘ca 
pable of uniting with farinaceous matter, 
or any of its elements, fo as to form any 
of the parts of the chyle, nor that there is 
any fubftance ever found in the ftomach ca- 
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pable of precipitating the pau the chyle 
from farinaceous matters» On the contrary, _ 
the coagulating gaftric } juice, inftead of uni- 
ting with farinaceous matter, fo as to form 
chyle,; has a tendency to coagulate it, if it 
be not coagulated before it is thrown into — 
the ftomach. The mucus unites with fari- 
naceous matter, fo as to’ form a'thick ‘pafte, 
fefembling in properties the parts of the 
chyle in no, way, and the watery juices of 
the ftomach unite with farinaceous matter, 
fo as alfo to form a pafte likewife inno way 
fimilar to the conftituent parts of the chyle. 
Nor have bile, ‘or pancreatic juice, any 
effet upon farinaceous matter, excepting for 
the water they contain. Nor do any of the 
fluids of the ftomach or duodenum appear 
' from any experiment that has been made 
either to unite with, or precipitate from fari- 
naceous matter any thing like the parts of 
the chyle ; but on the contrary, they either 
form a pafte with it, or havea tendency to 
coagulate It. 


Farther, the properties of farinaceous 
matter, and the matter of a mufcular fibre, 
| | are 
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ate totally different, {0 as to be actually 
two diftin: {pecies of matter. Now, al- 
though the menftruum in the ftomach might 
unite with one of them, fo as to form the 
conftituent parts of the chyle; yet the fame 
menftruum could not. unite with. another 
folvent, confifting of a diftinét {pecies of 
matter, fo as to form the fame compound. 
Vitriolic acid, for inftance, may combine 
withiron, foas te form ferrum vitriolatum, 
commonly called-green vitriol ; but vitriolic 
acid can never unite with copper, fo.as.to 
form the fame ferrum vitriolatum, -but will 
unite with it fo,as to form quite, another . 
compound, to. wit, cuprum, vitriolatam, 
commonly called blue vitriol ;,-but whichis _ 
totally different in its properties from the 
ferrum vitriolatum, excepting in thofe pro- 
perties: which it enjoys in common with, 
other metallic falts..... . eee shodenn | 


Now the three parts conftituting thechyle 
are exactly the fame, whether the matter of 
a mufcular fibre or farinaceous matter be 
digefted; for I have fed a dog with farina- 
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ceous matter, and another with the matter * 
of a mufcular fibre, and opening them both 
during the time the chyle flowed through 
the lacteals, collecting as much chyle as 
could be collected from each, on examina~ 
tion of their properties, they both confifted 
of the three effential parts I have already 
enumerated, each of thefe parts in the one 
was perfectly fimilar; as far as I could con- 
trive any experiment, te thofe.of the other. 

_ Whereas if it had been a menftruum which 
united with the farinaceous matter, and the 
menftruum:had united: with the matter’ of 
the mufcular fibre, the parts: of the chyle 
formed from the one and the other mutt 
have been exceedingly different, asthe fer- 
rum vitriolatum is different from cuprum 
yitriolatum, 


Moreover, in like manner, the proper- 
ties of the parts of the chyle ought to be 
‘different when any one other of the feveral 
fpecies of matter which may be employed 
- for food is ufed ; but that is by no. means 
the cafe. The chyle of a cat, for inflance, 

or 
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or a dog, wholly living on animal food, is. 
the fame with, and cannot be diftinguithed — 
from the chyle of an ox or. nad ere 


wholly u ia grafs. 


" will Ald add anoehien sesso to elus 
cidate the point, whether chyle. can be 
formed by folution or precipitation, *>; 


There is no menftruum that is capable of 
acting on any folvent, but may ‘be applied 
to it in circumftances out of the body of a 
living animal, fo as to-diflolve ordecompofe 
it. But if we apply the gaftric, or) any 
_ other of the juicés which are applied to'the 
food in’ the ftomach or duodenum, we can 
not byany means form chyle out of the body: 
The gaftric juice will coagulate: fubftances 
out of the living body as well as within it; 
the bile will, neutralife an acid out of the, 
body as well as in it; but by applying co: 
agulating gaftric juice, the watery fluids of 
the ftomach, the faliva, the bile, the pan- 
- ereatic juice, altogether or {eparately, inna ' 
cafe 
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seafe has chyie or any'thing like it ever been 
. “formed. RACY bry 


Although, therefore, it is poflible that a 
menftruum might havebeen produced in the 
ftomach, which might have united with 
one f{pecies of food, fo as to have formed 
the different parts of the chyle, in which 
cafe an animal could have lived on one {pe- 

. cies of food, which4s actually found to be | 
the cafe; yet the fame menftruum could 
not have been combined with another {pecies 
of food, -fo as to form the three parts of the 
chyle, which are always the fame in each 
of their properties. Moreover any of the 
juices which are applied to the food in the 
digeftion, or allof them together, may be 
applied to the food in circumftances perfectly 
fimilar, as far as regards {olution or preci- 
pitation, and yet no chyle can be formed. 


On the whole, therefore, there is not 
the {malleft ground from experiment to 
afhrm, that there is any juice or matter ap- 
plied to the foodin the ftomach capable of, 

a or 
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or actually uniting with any or all of the 
fubftances employed for nourifhment, fo as 


to form chyle. Neither is thereany ground _ 


for believing that the chyle is precipitated — 
out of the fubftances employed for nourith- 
ment, and therefore this idea of the forma- 
tion of chyle ought to be abandoned for 


want of proof. But it not only wants proof, 


but every kind of appearance renders it per- 
fectly improbable, and therefore we muft 
fearch for fome other operation, by which 
the fubftances employed for nourifhment can . 
be converted into the three eflential parts of 


the chyle. 


_ Another idea which, as well as the two 
we have. already gone through, has been. 
taken up during almoft all ages, is, that ve- 
getable fubftances in order to be digefted ° 
would go through the vinous and acetous 


fermentations, and the fart ftage of the pu~ 


a 


trefative, fo as to be formed into a muci- 
lage, which, if it proceeded in putrefaction, 
would produce the fame fubftances that 
any animal mucilage produced when it pu- 


trefied, 
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trefied, and was. therefore animalized _a§ it 
was called ; and that animal fubftances alfo 
went through the frit flage of putrefaction 
in the digeftion. This opinion is held {till 
ina greater or lefs degree by many phyfio- 
nee 


"The ground ok this opinion is, eh if: 
we take a quantity of vegetable fubftances, 
of almoft any fpecies, put them in a bag 
fimilar to the ftomach, or into a. dead 
ftomach, keep them moiftened with water 
in the heat of the human. body, that is in. 
a heat of about 98° of Fahrenheit’s ther- 
mometer, and in conftant motion, that is 
to fay, in circumftances as nearly fimilar 
as poffible to thofe to which they are 
expofed in the ftomach, a faccharine, ace- 
tous, and vinous fermentation takes place, 
or at leaft the acetous fermentation, acetous 
acid being cértainly produced, afterwards | 
the mafs putrefies, and by the firft putre- 
faction vinegar is converted into a muci- 
lage. 


There 
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There ‘being no ground on which we 
fhould fuppofe that there is any difference 
between vegetable matters contained in‘a 
living ftomach and a dead ftomach, under 
the circumftances that have been pointed 
out, it was fuppofed to be proved by expe- 
riment, that the faccharine, vinous, and 
acetous fermentations, and the firft ftage 
of the putrefactive, aQtually took place in 
a living ftomach. 


‘Farther, we find it happen frequently 
that a quantity of acid is brought up by 
vomiting ; which acid being faturated with 
kali, that is, what was formerly called 
“fixed vegetable alkali, produces kali ace-- 
tatum, formerly called regenerated tartar, 
or fal-diureticus. This obfervation appears 
to confirm by experiment ‘the dodtrine of 


the fame changes happening in the living 


and in the dead ftomach. But there are 
gteat grounds for controverting this opinion, 
fo {trong as in my opinion to render it to- 
tally inadmiffible. 


| ; In 


\ 
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_ In the firft place, the fituation of many of 

the fluids in the human body, and thofe of 
other quadrupeds, and even in almoft all 
animals, is in many cafes nearly the fame © 
with thofe we can put them into out of the 
body of a living animal, and yet the fame 
changes do not take place. Tor example, 
the blood does not putrefy in the veffels of a 
living animal, although if contained in the - 
veflels of a dead animal in the fame heat, 
and in all other circumftances as fimilar as 
_ poffible, it putrefies in a few hours. The 
coagulable lymph remains fluid in the veffels 
of a living animal, but coagulates imme- 
diately on extravafation. 


This gave me a ground of doubt, whe- _ 
ther the fame changes took place in the . 
food in the ftomach of a living animal, that 
did in the fame circumftances as far as they 
could be copied, excepting not being in the 
ftomach of a living animal. I therefore’ 
gave feveral dogs meat alone, and killing 
them in about four hours afterwards, onex- 


amining the fubftances at the beginning of 
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the duodenum I found no acid; or at: leaft 
not any that could be traced by the change 
of colour of vegetable juices. I gave to 
other dogs in like manner bread by itfelf, 
and bread along with meat; on examining 
the matter after about the fame length of 
time, that had paffed into the beginning of 
the duodenum, I found in both cafes that. 
there was not a fufficient quantity of acid to — 
change the colour of the juice of violets, 
but upon applying the juice of black cher- 
ries, the brightnefs of the red that imme- 
diately enfued, fhowed evident acidity. 
One thing farther fuggefted itfelf, that bread 
was not the natural food of the animal on 
which the experiment was made; that 
therefore fome {mall portion of this vege- 
table fubftance might be not perfely di- 
gefted, but elude the powers of the {tomach, 
and go: into the fame fermentations it would 
have done in. ‘circumftances nearly fimilar 
‘out of the body. I ftill doubted whether 
formation of acid was any part of the digef- 
tive procefs, and therefore conceived the 
idea of examining the fact in fheep and 

2 - cows, 
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cows, whofe natural food is entirely vege- 
table. On examining the matter in the be- 
ginning of the duodenum in thefe animals, 
I did not find the leaft trace of acidity, it 
not altering the colour of red cherry juice, 
the lithmus, nor any other vegetable juice, 
of which I tried feveral.. Mr. Hunter, oc- 
cupied always in experiments, equally well 
conceived’ and accurately executed, had 


- much about the fame time or before found 


no acid in the previous or digeftive ftomach 
of rabbits, and other animals of the fame 
kind. I am led to conclude, therefore, 
that the formation of acid in the ftomach 
during digeftion, is always produced by the 
digeftion not going on perfely, the powers 
of the ftomach not being fufficient to over- 
come the difpofition ‘of vegetable fubftances 
to run into the faccharine, vinous and ace- 
tous fermentations, and that when the organs 
of digeftion are weak or difordered, or when 
we give an animal food not adapted to its 
organs of digeftion, a greater or lefs por- | 
tion of the food is not governed by the fto- 
mach, but runs into the fermentations 

L 2 which 
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_ which would arife if they were not eign 
by its sh a 


Another point is ftill to be taken into 
-confideration for the elucidation of this 
argument. : ganas 


The mucilage produced by putrefaCtion 
is in no way fimilar to either of the three 
conttituent parts of chyle. If we take vine- 
yar and place it in a heat of 100° of Fahren- 
heit’s thermometer, a film forms on its 
furface, which, when it becomes of a fuffi- 
cient degree of ‘thicknefs, falls to the bot- 
tom, and a freth film begins to form, and 
goes on in the fame manner. This film 
confifts of a mucilage and .water, which 
does not diffolve in water without going ; 
through farther change. ~The: re is alfo 
another mucilage produced, whichis foluble ‘ 
in water, and not coagulable by heat. Now 
neither of thefe mucilages is any way fimi- 
lar, either to the mucilage of the chyle, 
which is coagulable on extravafation, orto 
that mucilage which oozes out from it, OF 
to the globular particles ; therefore, the firft 

flage 
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lage of putrefaGtion does not form vege- 
tables into chyle, much lefs does the firtt 
ftage of putrefaction form animal fubftances 
into chyle; for if meat be exhibited to a 
dog which is already fcetid and tender from 
putrefaction, and the dog be killed in half 
or three quarters of an hour afterwards, and 
the meat in the ftomach examined, it is 
found firmer and free from fcetor, fo far is 
putrefaction, or any of its ftages, from being 
. the operation carried on in the ftomach 
during the digeftion, 

The changes which take place in the fub- 
{tances capable of giving nourifhment, and 
therefore of being converted into the three 
effential parts of the chyle, are totally dif- 
ferent from thofe changes which take place 
any where but in the ftomach, duodenum, 
and jejunum when alive, therefore no expe- 
-riment made any where, exceptin'g in thefe 
inteftinés in the living animal, can in the 
‘f{malleft degree influence the doétrine of di- 
geftion. It muft alfo be farther obferved, 
that when food is thrown into a ftomach not 
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io perfec: a ealeh no conclufion can be 
drawn from any fabftance produced by any’ 
change of the matters thrown in, for we 
have already feen that in a ftomach not:in 
health, there is not fufficient power to cor- 
rect the acefcency of vegetable food. So in : 
like manner we find ina ftomach not in 
- perfect force, that animal food will putrefy, 
although in a ftomach in perfect force, not 
only putrefaction will not go on, but will 
be even ftopped, and the appearances of it 
deftroyed, as in the experiment before re- 
cited. Farther, we find that men unac- 
cuftomed to live on animal food alone, if 
they are fed with fuch food, efpecially if it 
be falted, will have putrefaétion in many 
inftances produced ; in their fluids, although 
men, fuch as the inhabitants about the 
mouth of the Orange River, in Africa, 
live always on animal food, fuch as 
whales, ‘feals, limpets, and what ° fith 
they can catch; that many times their food 
has entered ee a great. degree of putrefac- 
tion, and there is no vegetable food what- 
ever employed at the fame time; probably 
| Whee moft 
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moft of them never tafted any vegetable 
fubftance in their lives, excepting aroma- 
tics for feafoning; yet they are perfectly 
healthy and free from all putrefaction in 
_ their fluids or folids, though they are not . 
- very careful of avoiding it in the exterior — 
parts of the body, We fee likewife mag- | 
gots live in and upon putrid mafles, while 
they themfelves and_all their fluids are per- 
feCily {weet and free from all appearance of 
putrefaction. Experiments to be conclafive 
with regard to the digeftion muft be made 
not only in ftomachs which are. alive, 
but they muft be in perfect health and 
vigour, and even food muft, be exhibited, 
for which they are naturally formed, ‘and 
nothing muft be introduced which may put 
them into diforder, or alter their action on 


the foot 


If we examine all the experiments that 
have been made on this fubject according to 
this rule, we thall find moft of them fome- 
what fimilar to the experiment propofed by. 
the late Dr. Johnfon, to wit, to mix the 
water from the famous pump in the Temple 
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cme 
with that of the cifterns in Grand Cairo, 
to explain the generation of gold. Ac- 
cordingly .we find nothing but eternal 
vaguenefs and uncertainty of opinion on this 


— fubjeh. 

It may perhaps, however, be poflible to 
draw fome conclufions from whence fome 
ufeful elucidations may arife, from obferving 
what happens in found and healthy ftomachs 
on the digeftion of the food, 


Firft, we fee that one fubftance, farina- 
ceous matter, is converted into another fub- 
ftance, chyle. | Farinaceous matter forms 
one fpecies of matter only; chyle confifts 
of three fpecies mixed together. Let us 
_confider what is the operation by which one. 
fpecies of matter may be converted into the 
three other {pecies. | 


It is impoffible to conceive that the Al- 
mighty is conftantly annihilating the attrac- 
tions and repulfions of bodies, and giving 
them new attractions and repulfions. | 
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We find that by combining two fpecies 
of matter together, each of them lofes its 
_ particular qualities, and- gains properties 
entirely independent of the properties of 
either of the fubftances of which it confifts, 
excepting when another f{pecies of matter is 
applied which has a greater difpofition to 
- unite with one of the two fubftances of which 


it confifts, and therefore actually does com-- 


bine with one of them, forming with it 
alfo a {pecies of matter totally different and 
diftinét. As for example, vitriolic acid 


combines with iron, fo as to form anew _ 


fubftance, ferrum vitriolatum, which is in 
all its properties perfectly different from 
either vitriolic acid or iron. The proper- 


ties of the ferrum vitriolatum are not only 


different, but abfolutely independent of 
either the properties of the acid, or the pro- 
perties of the iron, excepting we apply zinc, 
_ which has a greater difpofition to unite with 
vitriolic acid, with which it does actually 
unite, and feparates the iron, forming with 
the acid zincum vitriolatum, ordinarily 
called white vitriol, which is a new and 
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perfectly diftin& fpecies of matter. It is 
clear, therefore, and indeed fince the time 
of Mr. Boyle’s making this difcovery has 
been gradually making its wav, and is an 
univerfally received opinion, that the pro- 
perties of compound bodies depend upon 
their combination, not upon the properties 
of their elements. It is farther to be re- 
marked, that two fubftances may be com- 
bined together, fo as to form a third which 
may be confidered as an element capable of - 
uniting with another element, fo as to form 
a compound alfo perfectly new in its pros - 
perties. For inftance, muriatic acid may 
unite with ammonia pura, or as it has been 
called, cauftic volatile alkali, fo as to form 
“ammonia muriata, formerly called com- 
mon fal-ammoniac ; and this ammoniq 
muriata may unite with the calx of copper, 
fo as to form a blue falt, perfectly different 
in its properties from the muriatic acid, the 
ammonia pura, the ammonia muriata, and 
the calx of the copper,’ excepting as .bas 
been before excepted. In this combination 
the calx of copper, is not united with the 

muriatic 
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murriatic acid, or with the ammonia pura, 
but with the ammonia muriata, as is clear, 
becaufe if we unite the calx of copper with | 
the muriatic acid, the ammonia will fepa- 
rate it, therefore ammonia and calx of cop- 
per cannot be united with muriatic acid at 
the fame time. Soin like manner, if the 
calx of copper be combined with the am- 
monia; if we apply muriatic acid, the 
muriatic acid will unite with the ammonia, 
_and feparate the calx of copper from it; fo 
that ammonia cannot be combined with 
muriatic acid and copper both at. the fame 
time ; and therefore the calx of copper muft 
be combined with ‘the ammonia muriata 
confidered as an element, 


If we have three f{pecies of matter, and 
take one particle, or fmalleft integrant or 
poflible part of: each, which fmalleft inte- 
grant parts we fhall call A, B, C; A may 
unite with -B, and form a compound M, 
which may unite with C, and form a com- 
pound particle X; or, A may combine with 
©, and form’ a compound N, which may 

ee combine 
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combine with B, and form a compound 
particle Y, and B may combine with C, and 
form a compound O, which may combine 
with A, and form a compound particle Z ; 
therefore the compounds X, Y, Z, contain 
in them the fame matter exactly, to wit, one 
of the fmalleft integrant parts A, B, C, of 
three diftinct {pecies of ‘matter, and thefe 
three compounds differ from one another, 
therefore, not in their elements, or fub{tances 
of which they confift, but in the manner » 
in which they are combined. We have here 
then an operation which may poffibly take 
place, by which one {pecies of matter may 
be converted into another {pecies, fo that 
the whole matter in the one fpecies may all 
- be contained in the other fpecies, and that 

without any addition of any other matter 
whatever. 


_ Again, fuppofing we have four particles, 
of matter, A, B, C, D, thefe four may 
be combined into one: that is, A may com- 
bine with B, fo as to form M; and C may 
combine with D, fo as to form N; M 
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and N may combine together, fo as to form 


one compound X; this compound may be 
decompofed, fo that A may combine with 
D, and form a compound O, and B may 
be combined with C, and form a com- 
pound P, which compounds O and P may 
not be capable of combining together ; fo 
that from the compound X, two other com- 
pounds, O and P, may be produced; there- 
fore from one fubftance it is poflible that 
two others may be produced containing 
exactly the fame matter, and without the 
addition or application of any other fub- 
{lance to it. oa 


If we’ find, therefore, when one fpecies 
of matter is converted into another {pecies, 


that the fame elements are- contained in the 


matter which we had originally, and the 
matter which is found after the operation, 
it cannot be doubted but that the operation 
which has taken place, is a feparation of . 
the elements from one another, and a re- 
combination of them in a new manner. 
‘The farinaceous matter’ contained in barley 

is. 


et ae 


is converted into fugar without any addition. 


or application to the farinaceous matter; © 


but barley and fugar contain the fame ele= 


Fy; 
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ments; we may, therefore, conclude, that _ 


it is by this operation that this converfion 


takes place. 


That barley and fugar contain the fame 


elements is fhown in this way. It muft be 
admitted that any compound, when pure, 
always contains the fame elements. Thus 
kali-nitratum, or as it is commonly called, 
nitre, confifts of kali and nitrous acid, and 
every particle of nitre confifts of thefe two 
elements, fo that whenever we have nitre, 
we are fure to have kali and nitrous acid. 


. Farther, therefore, if we put the farina- 
ceous matter of barley into a glafs retort, 
and. diftill it by itfelf, we obtain empyreu- 
matic oil, an acid, and water diftilled over, 
and there remains behind charcoal. If we 


put fagar into a retort and diftill it by itfelf, 


we alfo obtain the fame empyreumatic oil, 
water, and the fame acid, and there re- 
mains behind charcoal fimilar in all its pro- 

. perties. 
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pertics. We get, therefore, four fubftances, 
to wit, empyreumatic: oil, water, an acid, 
-and charcoal, from the convertible fubftance 
farinaceous matter, and the fubftance which 
itis converted into, to wit, fugar. If thefe 
four fubftances be the moft fimple elements, 
then farinaceous matter and fugar are con- 
ftituted of the fame fubftances or elements. - 
Or if any or each of thefe four fubftances be 
compounds, being the fame when procured 
from farinaceous matter, and when pro~ 
cured from fugar, they contain the fame ele~ 
ments. Farther, that the change of the fa~ 
rinaceous matter into fugar is by the elements 
ng feparated from one another, fo as no” 
longer to be combined in the manner that 
they are united in farinaceous matter, but 
that they are. feparated from one another, 
and re-combined in a new manner, fo as to 
form fugar a new compound*. 


In like manner a piece of a mufcle being 
thrown into the ftomach, and paffing 
through the organs of digeftion, is con- 
~ * ‘The vapours obtained are here neglected, but 

they are alfo the fame from both, 
: verted 


[ 164 J 

verted into chyle; for the mufcle and the 
chyle both contain the fame elements, as is 
proved in like manner, by putting the. 
mu(cle into a retort, and diftilling it by it- 
felf, there will come over -empyreumatic 
oil, volatile alkali, and water, there will 
remain in the retort charcoal ; if we alfo put 
- chyle into a retort and diftill it by itfelf, 
there alfo come over empyreumatic oil, ve- 
latile alkali and water, there remains in the 
retort charcoal. “The empyreumatic oil, 
volatile alkali, water, and charcoal, which 
are procured from the mufcle and from the 
chyle, are perfectly fimilar to one another 
in all their qualities, as far as can be invefti- 
gated by any experiments that could be con- 
trived. If therefore thefe four fubftances 
be fimple {pecies of matter, the mufcle and 
the chyle contain the {ame elements; the 
only difference is, that thefe elements are 
combined together in a different manner. 
Or if the empyreumatie oil, volatile alkali, 
water, and charcoal, are not themfelves 
‘elementary, ftill thefe confift of the fame 
elements ; thas is, the empyreumatic oil 

from 
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from the mufcle contains the fame elements 
with the empyreumatic oil from the chyle’;; 
the volatile alkali, water and charcoal, in 
like: manner contain the fame elements, 
_ whether they be obtained from the one or. 

the’other, or if they were obtained from 
any other {ubftance whatever. 


_ It appears then that the mufcle and the 
chyle do not differ from one another in any 
other refpect, excepting that the elements 
of which they both equally confift, are 
united by one mode of combination in the 
mufcle, and in another mode of combina- 
tion in the chyle. That the converfion, 
therefore, of the mufcle into the chyle is a 
feparation of its elements from one another, 
and a recombination of them in a different 
manner, fo that the compound {hall have 
new properties. | | : 


By a parity of reafoning it may be proved, 
that all animal food in being digefted or 
converted into chyle, has the effect produced 
by a feparation of j its elements from one an- 


M ; other, 
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other, and recombination of them in a dif- 
ferent manner, fo as to form chyle, a new 
‘compound; and likewife, fince by putre- 
- faGtion farinaceous matter, . and: ail other | 

vegetable food may be made: to yield exactly 
the fame fabftances with-animal fubftances, 
particularly with chyle; that is,: nitrous 
and muriatic acids, volatile alkali, water, 
volatile hepar fulphuris, gas, inflammable 
air, calcareous and argillaceous earths ; as 
thefe are the fame, whether vegetable food 
‘or chyle be putrefied, it follows that vege- 
table food likewife contains the fame ele- 
ments with chyle, and that thefe elements 
_are only feparated from one another, and 
recombined in fuch manner as to produce 
and become chyle. 


Digeftion then is performed on fub- 
ftances containing all the elements of chyle. 
TFhefe fubftances in the ftomach, and 
other organs of digeftion, have their ele- 
~ments Gece from one another by the 
effets of the ftomach, and other organs of 
: nese upon them, occafioning in thema 

7 decom- 
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decompofition and recombination of pat 
elements into a new fubftance. 


Suppofing that I have proved that food 
is not formed into chyle, by being com- 
bined with any watery or other menftruum, © 
by being rubbed down into fine particles, 
or by undergoing any part of the faccharine, 
vinous, acetous, or putrefactive ferrnenta- 
tions, but by a decompofition and récombi- 
nation of the elements of the food which 
requires no additional matter, nor that any 
fhould be taken away, can any advantage 
be drawn from fo abftracted an argu 
ment? 


We are now to endeavour to underftand 
by what power a compound may be de-~_ 
- compofed, and its elements reunited in a 
“new manner. 


Every perfon, in the fmalleft degree ac- _ 
quainted with the principles of chemiftry, 
knows that changes are produced on bodies — 
M 2 by 
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by their difpofitions to unite with one an- 
other, which we call their att: ractions. 
Suppofing then we have three fubftances 
combined with one another in a certain 
manner, but there is another mode of, com- 
bination, in which they. are more difpofed 
to combine, in confequence of their attrac. 
tions, in that cafe we might expect that they 
would feparate from one another, and com- 
bine according to the mode of combination 
they were moft difpofed to, and therefore 
_they would immediately change their com- 
bination, and in confequence their proper-- 
tics; that therefore if the {ubftances of 
which a mufcular fibre confifts, Nad 2s 
greater difpofition to unite with one another 
in the manner that they are combined in 
chyle, than in the manner they are united ; 

then a mufcle would always and immediately 
be converted into chyle, in whatever cir- 
cumftances it is placed, and that therefore 
a mufcle could not exift for a.moment of 
time, but would always and immediately 
become chyle. 


It 
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It is to be obferved, however, that when | 
two fubftances have a difpofition to unite 
with one another, or to decompofe one 
another, it is not fufficient that they fhould 
have this power; it is neceflary alfo that 
they fhould be put into certain circumftances 
in which the powers of combination and 
decompofition are capable of acting. Thus, 
for example, nitre and fal-ammoniac, or 
according to their prefent namés, kali ni- 
tratum, and ammonia tuuriata, being rubbed 
together to a fine powder, do not affect 
one another, nor do they affect one another 
if they be diffolved in water; but if we melt 
them together, they decompofe one another, 
nitrous acid uniting with or decompofing the 
~ ammonia, and flying off, and the muriatic 
acid uniting with the kali. The circumftance 
of fufion is neceflary to make the elements 
of thefe two neutral falts exert their powers 
of decompofition and recombination. That, 
however, is not the cafe in other inftances ; 
_ for ammonia vitriolata, and natron muria- 
tum, or as it is commonly: called fea-falt, 
being diffolved in water, will decompofe 
ae one 
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one another, the vitriolic acid uniting with 
the natron, or foffil alkali, as it has been 
- called, and the muriatic acid with the am- 
monia, or volatile alkali. 


So in like manner, vitriolic acid poured 
upon mercury in the cold, will not combine 
with its calx; but if heat be applied, that 
circumftance will make the combination 
take place, and the inflammable air be ex- 
| tricated and decompofed. _ 

T hus alfo ay diffolved in water, and 
kept in a heat of 40° of Fahrenheit’s ther- 
mometer, will not have its elements fepa- 
rate, and recombine into wine. But in 
the fame manner the action of the powers 
of the ftomach, and other organs of dige{~ 
tion, upon the food is neceflary for thotfe 
_ powers which occafion its decompofition 
and recombination to act. So that although 
they are always prefent in the fubftances 
| capable of being converted into chyle, yet 
neverthelefs they are not exerted, unlefs 
they are influenced by the action, or cir- 
cumftances which they meet with in the 
organs 


, 
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organs of digeftion of a living animal; fo 
that no chyle ever has been, and moft pro- 
_bably never can be produced, excepting in. ~ 
the organs of digeftion of a living animal. 


It would lead me far beyond my. prefent 
{abject of enquiry to enter into the powers 
which the living body has over the matter 
of which, it confifts, and which it contains, 
Proof, however, might eafily: be brought, 
and has been, that under the fame chemical 
circumftances matter differs extremely when 
living and. dead... Food. placed in all the 
chemical circumftances that can be con- 
ceived fimilar to thofe in which it is placed 
in a living ftomach, will never be converted — 
into chyle, but will undergo other changes 
totally different. Animal food will putrefy, 
vegetable food will become acid, and there- 
fore when food is thrown into the ftomach, 
there is a conftant conteft between the dif. 
pofition to the change that it would undergo 
in fimilar chemical circumftances, but not 
in a living ftomach, and the changes it is 
difpofed to undergo by the a@ion of the 

| M 4. living 
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living organs of digeftion upon it. Ifthe 
living power of the ftomach be ftrong, it 
~ will be perfectly digefted; if the living 
power of the ftomach be weak, it will not 
be perfectly digefted; but part of it will 
undergo thofe changes it would have under- 
gone, if it. had been in the fame chemical 
circumftances, but not acted upon by the 
living organs of digeftion. Thus we fee, 
when the ftomach is ftrong, all fpecies of 
food readily digefted and converted into 
chyle ; while in weak ftomachs, if too large 
a quantity of food be employed, or food 
which does not eafily enter into the digeftive _ 
proceffes, or food which the ftomach has - 
~ not been accuftomed to act upon, it will in 
_ part, or in fome cafes wholly, be converted 
- into matter which muft either pafs through 
the inteftinal canal, or pafling into the blood 
vellels along with the chyle, muft be gotten 
rid of by fome procefs which requires the 
exertion, and therefore exhaufts the powers _ 
of the fy tem. Or it may be even converted 
into fubftances which are ncxious to the 
ftomach and inteftines themfelves ; 5 as for in 

nia 
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ftance, “it may be converted into an acid 
which produces heart-burn, vomiting, &c. 
Or its effects on the ofgans of digeftion. 
may be noxious to the whole fyftem, as 
undigefted animal food may putrefy while it 
remains in the ftomach, and by its operation 
on the ftomach produce fever, which has 
been called violent, putrid, malignant, &c. 
of which I have known more than one in- 
ftance. Or the food not being digefted, 
may be converted into matter, which enter- | 
ing into the blood véffels along’ with the 
chyle, may, while it remains, have ‘bad 
effects on the whole fyftem ; as men living 
-on falted animal food for the principal part 
of their nourifhment, without being accuf- 
tomed to it from their infancy, or fora long 
time, and without a fufficient mixture of 
herbaceous vegetables of loofe texture, will 
have putrefcent matter carried into their 
blood veffels along with the chyle,. which 
will fo deprefs the powers of the fyftem as 
to. make them incapable of overcoming en- 
tirely the difpofition to putrefaction, which 
the blood would be thrown into were it left 
a ) in 
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in thofe chemical circumftances in which it 
is in the blood veflels, were it not alive in 
itfelf, or acted upon by vetiels having a ak : 
ving power. 


_ This reafoning, therefore, leads me to 
lay down this rule. That, in the firft 
place, food, which for any of the rea- 

fons already alledged is not digefted, never- 
produces any nourifhment, and that there- 
fore all the mifchief that arifes from its in- 
digeftion affeting the organs of digeftion 
themfelves, all the bad effects of noxious 
matter produced and acting upon the fyftem, 
all the bad effects arifing from noxious mat~: 
ter getting into the blood veffels along with 
the chyle, befides all the lofs of the powers 
of the fyftem exerted to get rid of the un- 
digefted food, if even it be not converted 
into noxious matter, are all fuffered without 
the {mallet advantage. This argument, 
therefore,-.concludes in this maxim, that 
neither in health, nor more particularly in 
difeafe, fhould food ever be ufed in a greater 

quantity, or of fach hi as cannot be 
| a ‘ made 
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made by the powers of the ftomach, and, 
other organs of digeftion, toventer inta, and. 
go through that procefs which converts it. 
into the three efféntial parts of the chyle. 


On the other hand it muft be obferved, 
that {trong ftomachs,. and. ftomachs. efpe-_ . 
cially habituated to digeft any .particular. 
fpecies of food, fo as to convert it into the, 
three effential parts of the chyle, . derive 
perfeat nourifhment from fauch food what- 
ever it be,, A Laplander thus lives upon rein, 
deer alone, without intermixing, for ‘moft 
part of the year any vegetable food. No 
putrefcent matter is Faas ep in his (tomach 
or, organs of digeftion, none enters his blood. 


veflels along with the chyle. 


Aninhabitant of the banks of Orange river, 
in. Africa, lives u pon limpets, dead and putrid 
feals and whales, without taiting a particle of 
vegetable food of any kind whatever, except- 

‘ing aromatics. The inhabitants of this 
country three centuries ago lived for at leaft | 
fix months of the. year pr incipally upon falted 


animal 


tel 
animal food, without any other vegetable 7 
‘fubftance than farinaceous matter, yet no 


fea feurvy arofe in. Coe or ae other detri- e 
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It is not then that food of any one, or 
any other kind, is more or lefs capable in 
itfelf of affording chyle perfectly good and 
intermixed with no noxious matter, but 
different fpecies of food muft be fo adapted 
to the particular ftate the ftomach and organs 
of digeftion are now in, in order to be that | 
which is moft proper, or what is commonly 
called wholefome ;~ or in other words, no 
food is in itfelf wholefome or unwholefome, 
but as it is compared with the prefent {tate 
of the ftomach and other organs of diget- 
tion. 


 'The next circumftance that offers itfelf to 
our obfervation, is the effect of the coagu- 
lating juice of the ftomach on the food. 


~ Milk is that food which comes neareft to 
the oe in Jts external appearances, there- 
fore, 
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fore, and as it is alfo.a food which is formed 
for. the nourifhment,.of. young animals, 
while their, organs of digeftion are weak, 
and their growth is at the fame time very 
quick, it may-be. conjectured that they re- 
quire greater, nourifhment; thus it offers 
—itfelfas an obvious propofition, that chyle 
is ready prepared, or nearly fo, in the veflels 
of the mother, in order to fave the powers 
of digeftion in the infant. But we have 
feen.that there is a juice contained and con- 
{tantly formed in the ftomiach, which co- 
agulates this food in a few minutes after it 
is thrown in, retards it in the ftomach, and 
_ retains it there for a confiderable length of 
time. This of itfelf would fufficiently 
prove, that there isa procefs which muit be 
gone through in the ftomach itfelf neceffarily 
for the formation of the chyle. This is ; 
farther confirmed by this coagulating juice 
producing the fame effect of coagulating in 
like manner the white of an egg,. which by 
its properties cannot be diftinguifhed from 
the effential part of the ferum of blood into 
which it is partly to be converted. "This 


_ 
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coagulating juice hasan equal effe& upon 
the ferum of blood itflf, even of the very 
fame animal. -Now it never could happen 
that the ftomach could have a juice endow- 
ed with this property, if it were not necef- 


fary to -arreft the food in the ftomach for a 


certain length of time, in order that it 
fhould undergo a change in the ftomach 


itfelf. It farther appears from experiment, 
that food diffolved in water, fo as to form a 
folution not capable’ of being coagulated, 
and not detained by intermixture with folid 
matter, gives very littl nourifhment in pro- 


portion to the fame quantity of the fame food 


given in a folid form, ora coagulable one. 
Thus for example, if a folid piece of flefh 
be diffolved in water by fimple boiling, or 
by Papin’s digeftion, and exhibited to an 


animal, it.is not capable of being coagu-_ 
lated by the coagulating juice of the fto- 


mach, and does not give nearly that quan- 


tity of nourifhment which it gives if'em-_ 


ployed in a folid form, without being pre- 
vioufly diffolved in water. So in like man- 
ner the white of an egg exhibited in a fluid 

| , | ftate, 
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fate, as it is found in the egg, gives great 
nourifhment, as I know from experiment, 
being coagulable and becoming folid in the 
{tomach. But if the fame white of egg be 
coagulated by heat, and boiled or digefted 
in a Papin’s digefter, and fo diffolved in 
water and exhibited, it does not now coagu- 
late front the application of the coagulating | 
juice of the ftomach, and does not yield 
nearly the fame quantity of nourifhment. 
It requires, therefore, that the food thould 
_ be arrefted for a certain time in the digeft- 
ing ftomach of animals, in order there to 
undergo a certain change. Nor is this only 
neceflary in the ftomachs of men, quadru- 
-peds, and other animals which have com- 
pleat fets of organs of digeftion, but like- 
wife in a leach, polypus, and other ani- 
mals which have only one .cavity, from 
whence apparently the food is abforbed after 
. the manner in which the veffels of plants 
take their food from the earth ; in thefe ani-- 
mals food remains for a confiderable time 
in the ftomach, and undergoes a change 
” before it enters into their other veflels. 


In 
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In fome animals the food is detained, as 
I have already fhown, in cavities, ‘before it 
comes into the digefting ftomach. In 
Mr. Hunter’s paper on Digeftion, publifh- 
ed by the Royal- Society, there is this ob- 
fervation, which affords very ftrong ground © 
to found a knowledge of the heinies and ufes 
- of thefe previous ftomachs ; milk fucked 
by a calf does not remain’ in any of the 
previous ftomachs, but»paffes down inftantly - 
into the digefting ftomach, not requiring 
any previous operation, but grafs remains 
for a length of time in the previous fto- 
machs. It is therefore the nature, that is 
to fay, the qualities of the food which 
renders it neceflary that it fhould remain in 
thefe previous ftomachs. 


Let us confider what thefe qualities are, 
by obferving what food is actually accumu- 
lated and detained — in the previous fto- 
machs. | | 


Firft then, thofe animals which live 
entirely or moftly upon the fibrous parts of 
vegetables 


er a 


vegetables have previous ftomachs. Thefe 
fibres-are, as I, have already obferved, evi- 
dently, not digeftible in the human body, 
nor in ‘the bodies, of, fuch animals as have 
not previous {tomachs, excepting in fome 
animals, which by,men, and for the ufe 
of mankind, had been brought out of. their 
natural habits. of life, and. altered entirely 
in their mode of, living, and from which, 
therefore, we can draw no conclufion.. 
Al quadrupeds, which we know diftinctly 
in their natural ftate to live only or. prin- 
cipally upon the fibrous parts of vegetables, 
have previous ftomachs. We may. fup- 
pofe, therefore, that fome alteration fhould 
necefiarily happen, to the fibrous parts of — 
vegetables before they enter into the digefting 
ftomachs of quadrupeds. 


One might readily fuppofe that the fac- 
charine, vinous, and.acetous fermentations 
might take place in, thefe vegetable fibres, 
or fome part of them at leaft... That the 
acetous fermentation does not take place in 
thefe previous . ftomachs is quite evident, 
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becaule not ‘only no% proportion of: alkali, 
however finall, ‘can be faturated‘by food jut 
as it is entering’ into’ the digefting ftomach; 
nor can the ‘colour of any vegetable: juice 
which is ated’ upon ‘by: acids, thow ‘the 
fmallett degree of acidity: There not: being, 
when ‘the animal is in perfect: health; the 
fmallétt quantity: of vapour to be found’ in 
thefe previous ftomachs, if-cannot be: ima- 
gined that the Vinod * fermentation takes 
place ; not but that in’ quadrupeds ‘of ‘the 
Tuminating clas, fuch as the ' cow, ° when 
thefe previous ftomachs are not’ fufficiently 
powerful to prevent the natural fermenta- 
tions which ‘would take place in fimilar 
chemical circumftancés; only not in a living 
and powerful ftomach, vapour is actually 
extricated in fuch quantity as to produce. 
tumor, which is fatal, as I have feen myfelf 
in feveral: inftances.; but when! thefe* pre- . 
vious {ftomachs are powerful enough’ to pre- 
vent the ‘ordinary fermentations as’ above, 
there is no vapour found, nor any acid. 
The faccharine fermentation is not marked 
with fuch obvious circumdtances as to de- 
Mig termine, 
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termine, without ah inveftigation by experi- 
ment, which I have not been as yet able to 
contrive or enter into. The only analogy 
is, that grafs thrown together with “a {mall 
degree of moifture ferments, ‘as is fhown by 
the heat it acquires, and contains a larger 
quantity of fugar, as has been proved ; not 
only by the greater fweetnefs of tafte, but 
from a¢tual extraction, and gives more nou- 
rifhment than if it had been fimply dried, 
without being converted into hay, as is 
‘known’ to every fatmer. Yet IF cannot al- 
low myfelf to believe, that even this’ fer- 
mentation takes place in’ the previous {to- 
machs of quadrupeds which live on, and are 
nourifhed by, the fibrous parts of vegetables. 
I fhould rather think with Mr. Hunter, 
that in the previous ftomachs of quadru- 
peds living upon the fibrous parts of vege- 
tables in a great degree, that it was foften- 
| ing only, and frefh trituration in ruminating 
animals, that rendered their food more 
apt or capable of entering into the pro- 
cefles which take ch in the digefting fto- 
inach. | 
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Peete peverthelefs, it may be, that eke 
ie may take place i in the previous. {to- 
machs, of; animals ufing this food which 
may decompofe, the matter, and reunite its 
particles;into a new compound, which may 
“be fitted .to, undergo a freth ponnneys in the 
digetting ftomach. 


As, fo. Oe fpecies wf: fal ke’: are 
accumulated i in. one cavity, fuch as the craw 
of a bird, that accumulation feems merely, 
becaufe. the gizzard, in which it is ta. be 
ground.into. {mall particles for the digeft- 
ing ftomach,. is, not large enough, and is 
improper, to grind that quantity at once, 
which is, te he paffed. from thé gizzard in 
order for its digeftion. In the, craw and 
gizzard they feem. not to be altered at all, 
excepting in fo far as. they are foaked: in 
watery. fluids, the craw and gizzard as living 
parts of the. body, having no power over 
them, farther than preventing them from 
entering into the ’ faccharine, vinous, and, 


_ acetous fermentations, as they would do, as 


has been already infifted upon. Poflibly 


then 
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then a change of combination, and confe> 
quently of properties, may happen inthe 
previous ftomachs of ruminating animals, * 
converting the fibrous parts of vegetables 
into another fubftance, which may be ca- 
pable of undergoing a freth change in the 
digefting ftomach, and it may alfo be pof- 
fible that the bulging part of the digefting- 
ftomach may in fome. cafes produce this 
change, if fych an one ete ne takes 
sehasihe | ae ap ioe. 


In the human ftomach, where the ‘dif. 
ferent {pecies of food which I havé enume-" 
rated, are capable of being’ converted into 
chyle, it can hardly be doubted that a des 
compofition and recombination takes place, 
but’ this decompofition and recombination 
does not appear to be the formation of chyle. 


Firft, I conclude, that there is adecém~' 
pofition and recombination of the elements. 
of the food; becaufe; as has been béfore 
obferved, milk, ferum of blood,’and other — 
fubftances moft fimilar to the chyle ‘and 
blood te be produced, are. coagulated and 
ENE eG - -arremed 
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arrefted i in, the ftomach, in order to/undergo: 
a change, and do, not go out of the ftomach,. 
until the firmnefs and texture of that coas. 
culum.. is,entirely diffolved and deftroyed. | 
Secondly, folid, food, as has alfo been. ob- 
ferved; when given ina folid form, or in 
fuch-a ftate.as is capable of being rendered 
folid in the ftomach by coagulation, yields a_ 
much Jarger quantity of nourifhment than 
it does,. if it be diffolved in water, fo as to 
pafs foon out of the ftomach, and not remain 
until it undergoes the action of its powers. 
In the next place, although it is the nature 
of that operation by which one compound 
is converted into another by the particles of 
the different {pecies of matter, of which it 
confifts, feparating from one another, and 
recombining in a new manner, fo as to form 
a freth compound, without admitting frefh 
matter into it, to be inftantaneous : fo that 
the {malleft integrant part of one compound 
in an infinitely {mall quantity of time is 
_converted into a f{malleft integrant part of a 
new compound ; and as foon as the ope- 
ration begins, it ey be concluded in an 
extreme 
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extreme finall quantity of time; ee all the 
- {malleft integrant parts of one compound 
- may be converted into all the. integrant parts . 
of .the. other compound ; fo that in one in- 
{tant we may have the. whole materials as 
much. changed, as if. that which. was this 
moment a cup of glafs may in, the next be» 
a.cup; of .gold: this. does. not, happen 
commonly ;. for when fuch, changes take 
place, a few of. the fmalleft integrant parts 
of the one, body are converted into afew of _ 
the {malleft :integrant parts of .the other © 
 body,,,and,as. foon as the, operation com- 
mences, ).there i is an admixture of the firft 
and fecond, compound,, Thus, for inftance; 
when, farinaceous. matter is converted into 
fugar by..this kind of operation, the whole ~ 
- mafs is compleatly farinaceous matter. before 
the operation commences’; but after the firtt 
inftant of the operation there is a quantity 
of fugar formed, and as ane lefs farina- 
ceous, matter left; that is, .fuppofing 
there were at the pn deo one hundred 
of the fmalleft poffible parts of farinaceous 
matter, after the firft moment of the opera- 
: ING gee a 
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_ tion there perhaps might be gq ‘particles of 
farinaceous matter left, and one particle of 
fugar formed; which fugar would ‘bé as 
perfect fugar as that. wen is produced 
at the end of the operation. Therefore 
the converfion does not -také’ place ‘by 
fuch fucceffion, ‘that firft, one property 
is given to the matter to be changed, then 
another, and’ fo on until it becomes ‘per- 
fe&. It is not as when we fow the feed 
of a plant, that a-new plant tobe produced 
acquires firft a radicle, then a ‘plumule, then 
a ftem, leaves, flowers and’fruit, but it is 
as if the whole plant was ‘generated. at once 
inal its parts, and all its’ perfection. As 
‘this 1 is to be’ confidered' as the “ftate of the 
operation; -fuppofing farinaceots ‘matter to. 
be the’ food’ to be digefted,’ a aaa or 
particles would «be ‘compleatly and: in- 
{tantly changed into another’ fubftance, viz. 

the: matter dotted 3 in the ftomach, which 
matter cannot be chyle’;for if it was into 
chyle, then the abforbents which are nu- 
merous in the ftomach would take it up as 
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faft as it 1s produced, and would have the 
appearance of, and actually be laCteals, and 
be perceived ; “now, if we open’a living ani- 
mal at any time of the digeftion, there is no 
appearance of any chyle abforbed from: the 
ftomach, and therefore ‘we may, and mutt 
conclude, that there is none there. to be 
abforbed.) >. ‘ | 


- If we throw milk into a portion of the 
jejunum, that milk will be abforbed by the 
lacteals ; but if we throw milk into ‘the 
itomach of the fame animal, the milk will 
not be abforbed: by the lymphatics ; there- 
fore an argument might be brought that the — 
abforbents of the ftomach would: refufe 
what the abforbents of the jejuntm would 
readily take up. But it mutt be confidered 
that the milk is inftantly coagulated i in the 


, ftomach, and not:in the jejunum, which 


coagulation will perfectly prevent. it from 
being abforbed; but all thofe fubftances 
which are not changed by the coagulating 
We of the ftomach will be, and are-equally 

| ' taken — 
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taken up by the: lymphatics in the fto- 
mach and laéteals,.. Therefore there:is a 
converfion of the food in the {tomach into 
a new fubftance, whofe properties are at 
prefent unknown, which new {ubftance: is 
the only one which can be converted into 
chyle in the duodenum: and. jejunum, :ex- 
actly as we may form farinaceous | matter, 
mucilage, and native vegetable acid into 
wnie; but before they can. poflibly be con- 
verted into wine, they mut firft be formed 
into fugar, So in like manner farinaceous 
matter, gum, and white of egg, are‘all ca- 
pable of forming chyle'; but before they are 
formed into chyle, they muft be converted 
_ into a matter certainly not fugar, but a mat- 
ter of a» particular {pecies in the ftomach, 
and: by the operation of the ftomach, this 
particular: fpecies of matter is afterwards 
converted into chyle'i in the duodenum and 
Li bhai | . On 


This sherdiivvas high ena part + bf the 
whole digeftion, and which is performed in 


and.is proper to the ftomach, is one of 
? thofe | 
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thofe operations which» depend on. the 
action of the living folids upon the fluids, 
which appears clearly from various circum~ 
{tances which I have already fet forth. Firft, 
the interior furface of the digefting ftomach 
is quite different, as I have already. fhown, 
from the furfaces both of the cefophagus,) 
previous Cavities, duodenum, and jejunum, 
being formed as it were of cells, including 
fmaller cells in gradation, fo as to give an 
immenfe living furface to act upon the food, 
and fo give it the circumftances of the ope~ 
ration peculiar to the ftomach, and overcome 
the natural difpofition of the food to run into” 
fermentations, that would out of the fto- 
mach Convert it into wine and vinegar, or 
into putrid matter. Moreover, if we take 
a folid piece of meat, put it into a bag 
fimilar to the ftomach, moiften it with 
water, keep it in the fame degree of heat, 
and other chemical circumftances, fuch as 
we find in the ftomach, it will remain ftrong 
and firm in its confiftence for more than 
twenty-four hours ; whereas in the ftomach 
when fufficiently powerful itis broken down, 


and 
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and its texture fo entirely deftroyed as to be 
perfectly diffufible, or at leaft mifcible with 
water, in lefs than fix hours; but if the 
ftomach be weak, iiduithedchaln there for 
days, as I have already faid ; therefore the 
operation of the ftomach is fuch as to oc-+ 
cafion folids to be broken down much more 
readily than they otherwife would be, not 
by the force of grinding, but by a change — 
of the food into the matter produced. in 

the ftomach. In the next place, the muf- 

cular fibres of the ftomach are fuch, and in 

{uch directions as to roll the fubftances 

round and round, and bring them near, and 

apply them to the living parts, fo as to keep. 
the whole perfectly intermixed, and fuccef- 

fively acted upon by the living furface of 
the ftomach, fo.as to keep up the operation 
in the whole mafs equally. 


When a living folid aéts upon a fluid, fo 
as to affect its properties, it feems to act at 
a certain diftance, and therefore, although. 
matter not actually in contact with the 
farface of the ftemach may be digefted, 

; | yet 


a 
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yet it does not follow that the digeftive’ pro- 
_cefs, or that part of it which takes place in. 
the ftomach, does not arife from. the in- 

_ fluence of the ftomach.. For if any f{peci¢s | 


of food fhould be fhut up in'a glafs, f{tone, 
or other veflel having holes in it,:and-be 
thrown into the ftomach, the conftant 


-motion of the ftomach would throw in 


through thefe holes matters already digeftéd, 


- which would pafs out again, and give room 


for frefh matters to be applied, which’ would 
influence the contents of {uch veffel, fo as to 
bring them into the fame proceffes. . Thus 


af we throw wine into a cafk, whofe far- 


face is impregnated with vinegar, and into 
the middle of that wine we fhould throw a 
fall cafk with holes in.if filled with a fari- 
naceous pafte, the fides of the cafk impreg- 
nated with vinegar would not only give the 
wine a difpofition to be converted into vine- 
gar, but. would alfo’ occafion the farina- 
ceous pafte enclofed in a {maller- cafk to 
be converted into vinegar likewife. 


The 
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The action of the living furface of the ee ei | 
ftomach has a greater effeat on the fub-. ~ + 


ftances contained, becaufe the motion of — 


the ftomach is flow, while the degree of : . 


contraction and confequent preflure is mo-= 
- derate, as by this means the food will be fuc- 


ceflively applied to the furface, and remain ; 


upon it fora length of time fufficient to be 
affected by it; whereas. bya more violent 
preffure, food willbe {queezed out through 
the pylorus before it was digefted, and in a 
more violent motion it would not have been 
left to have a fufficient ‘impreflion, and 
| therefore would not have undergone the 
proRe procefs of the ftomach.: 


: The procefs of the ftomachiis the moft — 

_ effential in the digeftion by much... For if 
every {pecies of food, whatever it might be, 
confitts, as I have already thown, of the 
fame elements ; and if, as I ‘have ‘likewife 

fliown, the additions made in the organs of 
digeftion are “only to direct. the decompofi- 

tion and recombination of the elements of 
' the-food, fo as to form it into the fubftance 
| | produced 


e.. ed 
_ produced'by the procefsof the ftomach, or 
afford water to it, then the whole aétion, 
which is material in regard’ to. the’ food,: is 
only conneéted with the ftomach in’ its pe- 
culiar procéfs. If this be the cafe, whatever 
the food may be, whether it be'eafily forced 
into the procefs of the ftomach, or with diffi- 
culty, yet when actually forced into fuch pro- 
cefs, and ‘when it has gone through it, and 
been converted into the peculiar matter formed 
in the ftomach.it becomes the fame. If fuch 
matter propelled into the duodenum, where 
it is to be formed into chyle, be always the | 
fame, the duodenum will have the power of 
converting it into the fame chyle; and if the 
_ food does not go through the procefs of the 
ftomach, it cannot be converted into chyle 
at all, as I have already fhown. There is 
nothing, therefore, in’ the whole do¢trine 
of different -{pecies of food which can have 
any refpeét°to- any part of the body, ‘ex- 
cepting the ftomach itfelf. For food, con- 
fidering any fpecies of it as confifting of a 
vaft number of homogeneous particles, may 
have every one of thefe particles converted 
wen into 
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into. ches matter. osha Sy the. wail of o 
the ftomach,; and that,being one. {pecies of i ae se. 


_ zi : : 


yy e - 


matter only, will. .pafs intow the. Ge es 
pum the fame uniform fubfance, whatever i 4 


the food may -bave!been.; Or. fappofing > : Be. 
that none of ‘thefe,shomogencous particles = oer 
are at all changed.in‘the ftomach, but pafs 


into, the duodenum as they were when they 


were fwallowed, .in, that cafe none of them, 87 * 5" 


can enter into the procefs of the duédenum, — 
and be converted, into. chyle, but muft pafs- 


on and be evacuated: Or fuppofe one half, 
or any other proportion of the homogene= 
ous particles of one {pecies of food to. un= 


we ere’ 
eet 


dergo the operation. -of the ftomach ; and 


the other half, jor’ whatever. proportion. it 
may be, to remain unaltered and pals into 


the duodenum; then that part which un- 


derwent the procefs of the ftomach when it 
got into the duodenum would be converted 


by the procefs of the duodenum into chyle, 
and that part which did not go through the 


procefs of the {tomach, epouihl not be ca- 
pable of going through the procefs. of the 
duodenum, but muft pafs forward and. be 
|  eVa- 
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- ‘@vacuated. — : firtt, anaetire ah gréat 
ground on which we are to confider food, is 
its difpofition to.be acted upon by the powers 
of the ftomach; in the fate the ftomach is 
“in; for whatever {pecies ‘of food is thrown 
into the ftomach, ifit yields to the actionof — 

“the ftomach, fo as to be converted into the 
gnatter formed by the procefs of the fto- 
_mach, it will certainly, the whole of it, be 
~ formed into the fame chyle, and the fame’ 


blood. So that it is perfectly immaterial 


- what it may be,’ farinaceous matter, animal 
mucilage, apples, potatoes, ‘wheat, muth- 


rooms, or oyfters, beef, veal, chicken, 


falmon, or goofe. So long as it has under. 


-. gone the procefs of the ftomach, and been 


converted into the matter formed by that 

procefs, it gives equally good nourifhment, 

and is equally innoxious, becaufe it becomes 
ee the fame. 3 


In fo far, therefore, the whole enquiry 
with regard to the food will be confined to 
the confideration in the firft place of what 
fubftances can ever be converted into the 
O 7 matter 
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‘matter: formed in the ftomach, and whick | 
of thefe fubftances are adapted to the fto- 
mach in its prefent ftate, fo as that it thall 


be readily brought into the procefs of the 
ftomach, and be converted into the peculiar 
matter formed by that procefs. 


However, there is another confideration 
which I have alfo. fhown the grounds of, 
that the food may be converted into acid, — 
or putrid,. oF perhaps other noxious matter,, 
which may hurt the duodenum and lower: 


inteflines as it pafles on. It will be there- 
fore’ alfo a confideration, whether in de- 


{cribing proper food according to the ~ 
prefent ftate of the ftomach,: that part. 


which is not changed into the matter 


produced by the procefs of the ftomach 


pafies on fimply, and undergoes no change, 
or whether it enters into fome fer mentation 
in the ftomach, which may render it noxious 
to the flomach itfelf, or to the duodenum, 


and other inteftines vihich it may pafs 


through. ; 


In 
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In confidering proper food, whatever 
particular ftate the {tomach may be in, no 
man would ever advife a food, which al- 
though it might be digefted readily, might 
at the fame time, by its‘own qualities, be 
noxious. For example, although the poi- 
fon of a rattle-fnake may be digefted and 
formed into chyle; yet if there fhould be 
the leaft bit of fore or wound in the fto- 
‘ mach, it muft prove immediately fatal. 
‘Much lefs would any one advife the ufe of 
any food found naturally mixed with a 
noxious fubftance, unlefs that noxious mat- 
ter was firit feparated. Thus many {pecies 
of arum contain farinaceous matter, of 
gum, which are nourifhing; but mixed 
naturally with fo acrid a juice as would 
often prove poifonous, excepting when 
the acrid matter is gone off by keeping it 
_fome time after it is gathered, then the fari- 
naceous matter and gum are the fame as 
when. found in any other vegetable. But 
we are not at prefent to enter generally into 
practical details with regard to: the food. 
| Oz | We. 
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We are to confider its farther progrefs after 
it has pafied out of the ftomach, _ 


I have already contended, that chyle is 
not formed in the ftomach, Sometimes a 
little whitifh matter is {een about the pylo-~ 
; but if it were perfect chyle it would 
_ abihed. and fhown, as I have already 
faid, inthe abforbents of the ftomach, which 
it isnot, even if in the middle of the digef- 
tion the pylorus is tied round by introducing 
a piece of tape, and forming a ligature 
round it, and retaining the remaining food 
inthe tomach. The matter formed in the 
ftomach is therefore converted in the duo- 
denum, and continues to be converted i in the 
jejunum into ue 


As the coagulating juice of the ftomach, 
as faras we can judge, does not all, or any ; 
art of it, enter into the matter formed 
from the food in the ftomach, and the 
other juices of the ftomach, only in fo far 
as they apply water, thefe juices of the fto- 
mach only aflift in regulating the procefs of 
the 


| | cera’) | 
the ftomach and the food, fo neither do the 


juices of the duodenum, either the bile, 
pancreatic juice, fluids fecreted in the glands 
of the duodenum, or which may pafs 
through the exhalents, at all appear to enter 
into any part of the chyle. For if in the 
body when it is whole a ftone fhould ob- 
ftruct the ductus communis choledochus, 
fo as to prevent bile altogether from get- 
ting into the duodenum ; or if we open the 
body of an animal, when food has been 
’ thrown into the ftomach, and tie up the 
dudtus choledochus, fo as to prevent any 
bile from getting into the duodenum; in 
either cafe chyle is formed without any 
particle of bile being admixed; and the 
fame may be faid of the pancreatic juice; 
© fo that’ chyle is folely the product of the 
. matter formed by the digeftive procefs of | 
the ftomach. 


Chyle in itfelf is always the fame,. but 
not always in the fame quantity in propor- 
tion to the food. For in the ftcmach it- 
felf, when a great quantity of food is thrown — 
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into the duodenum: to pafs off unaltered ; 
which, however, is often dubious, becaufe 
on examining the food in the duodenum, 


in, part of it may be digelted and converted 
into the fubftance formed by the procefs of. 
tthe ftomach, and part of it may be fent 


we hardly ever find any digeftible matter . 


-gn the form it was thrown into the {fto- 


mach. If the whole of the food be convert- 


ed into-the matter formed by the procefs of . 


the ftomach, in the duodenum part may 


cefs, which may render it capable of pafling 
off through the different excretories, or de- 
pofit it in fome of the cavities of the body 
eut of the courfe of circulation. But all 

as this 


be converted into chyle, and part be paffed : 
forward without any farther change. Or. 
that. part which was not converted into 
chyle, may. be converted into fome other © 
fubftance which may pafs through the lacs. 
teals into the blood veffels, and be evacuated > 
by the different excretories of the body... Or 
the whole being converted into chyle, part 
of that chyle may be formed. into blocd, 
and part of it may undergo fome other pro- 
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this goes far beyond the limits to which I 
am reftricted, and therefore I thall endea- 
vour to point out what objects I had in view 
~ to lay before you. | 


Firft, the ftructure of the organs of di- 
geftion. Secondly, the matters applied te 
the food in the organs of digeftion. »In the 
next place the fubftances employed for food. 
Then to point out that all the fubftances 
: employed for food, had all and every one of 
them the fame elements exactly, and each 

-of them all the elements neceflary for the 

formation of chyle ; that is, all the elements 
that are actually found in chyle. That 
“therefore it was only neceflary that thet 
elements thould be feparated from one an- 


other, and recombined, in order for its 
formation. That the aGtion of the ftomach, - 


duodenum, and perhaps jejunum, | together 
with the fluids applied, induced in the 
matter employed for food one operation, by 
which its elements were difunited, and re- 
united in a new manner, and into a new 
_ matter; which matter, although it might 


be 
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be mixed with other fubftances, was it 
itfelf always the fame in all its properties, 
and that this matter was by a new operation | 
induced by the ation of the duodenum, 
and the fluids it met with there, to have its 
elements again difunited, and reunited fo as 
to form the Os effential parts of thechyle, 
which, therefore, could not be influenced 
in the fmalleft degree by the food, and that 
thefe three effential parts of the chyle were 
always the fame, and therefore i cons 
verted into the blood, the blood. fortic | 
could not be in the (astral degree Pine 
fluenced by the food. And moreover, that. 
provided a fufficient quantity of food was | 
employed, and the organs of digeftion were 
fufficiently powerful in their aétion, and 
the fluids applied were properly added, a 
fufficient quantity of blood would be for med, | 

' arid that too large a quantity of food: did 
not produce too large a quantity of blood. - 


ons hola Wi Ws We 38 


abla 


i 
4) 


Fg 


i 
i] 
. . 
‘ 


— 
ee 


eS 
a 


